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AN ACCIDENT ON THE NEW YORK ELEVATED. 
On the afternoon of Monday, May 9, a serious railway col- 








lision oceurred on the Third Avenue elevated line of the Inter- 
borough Rapid Transit Company, of New York city. Fortunately, 
there were but few persons in the cars which were damaged, 
though the motorman of the rear train lost his life. From 
the information which can be gathered at the moment of writing, 
the accident was not due to any failure of the car equipment. 
The controller was apparently in good condition, and the brakes 
working satisfactorily. The accident seems to have been caused 
by failure of the motorman of the rear train to stop his train 
When he saw the cars ahead of him, and while it is regrettable 
to be forced to blame the one who suffered most from his failure 
to perform his duty, there seems to be no other explanation. 


_ except under the lightest loads. 


SHUNT MOTORS FOR RAILWAY WORK. 

The success of the electric railway is attributed largely to 
the characteristics of the series motor when operating upon a 
constant-potential circuit. The peculiar features of this ar- 
rangement are, a speed which decreases as the torque increases, 
The advantage of the speed 


variation lies in the fact that as the load upon the motor in- 


and a variable field excitation. 


creases its speed decreases, thus drawing from the supply less 
power than would be required if the speed remained constant. 
This tends to reduce the load variations on the generating 
station, which are, under ordinary circumstances, violent, as 
The 
varying excitation is advantageous, in that it gives a maximum 


compared with those upon an electric lighting station. 


field strength and maximum torque at the moment of starting. 
The actual variation in the strength of the field is not so great 
as might be supposed, since the amount of iron in the magnetic 
circuit of the field is kept as small as possible for the sake of 
lightness; and, for this reason, the fields are fully saturated, 
The current-torque eharacter- 
istic of such a motor, while curved for quite small values of 
current, soon becomes practically a straight line. A minor advan- 
tage of the series connection for railway work is that it makes 
impossible short-circuits due to the armature being connected 
across the circuit while the field circuit is open. Mainly from 
these considerations, the series motor has occupied the entire 
field for railway service, to the exclusion of the shunt motor, 
although the latter received careful attention in the early days 
o. the art. 


The Motor Equipment. 


However, the shunt motor may receive another trial, for two 
English patents covering a shunt system have recently been 
granted to Mr. J. S. Raworth. The principal reason for mak- 
ing another attempt to use the shunt motor appears to be a 
desire to return power to the line when the cars are descending 
a grade, although one of Mr. Raworth’s patents makes no refer- 
ence to this. In the system described in the first patent the two 
motor armatures are connected in series, in series with starting 
resistance. The two fields are also connected in series, also in 
series with a speed-regulating resistance. The controller handles 
are then so locked together that the motor armature can not be 
thrown on until all the resistance is cut out of the field circuit 
and the field has its maximum strength. This done, the motor 
may be started, and the armature resistance cut out in several 
When the motors have reached the final speed for that 
arrangement, the speed may be increased st further by weak- 


steps. 


ening the field. This argangement does*not allow the motors 
to be used as brakes, and an additional circuit is required to 
provide for this. It consists of two series field coils, also con- 


717 








718 


nected in series with an arrangement for throwing them in 
series with the armatures. There is an automatic switch con- 
nected in series with the shunt fields, which prevents the motors 
being short-circuited across the series field while current is 
flowing through the shunt field. These series field coils may be 
replaced by a simple resistance, to which the motors are con- 
nected when it is desired to use them for braking purposes with 
the shunt fields excited. In this latter arrangement the motors 
are pure shunt machines; in the other arrangement, they are, of 


course, compound. 
Returning Power to the Line. 

In the second patent issued to Mr. Raworth, the question of 
The 


motors are compound machines, and under ordinary running 


returning power to the line is considered specifically. 


conditions are operated as described above. In descending steep 
grades, when it is desired to return power to the line, the shunt 
If the speed of the 
motor is then such that the counter-electromotive force is greater 
If this 


condition requires a dangerously high speed of the car, the 


field is raised to its maximum strength. 
than the applied, the machines will act as generators. 


series fields are thrown in series with the armatures, so as to 
strengthen the field, and increase the counter-electromotive force, 
and thus increasing the retarding effect upon the car. In case 
the shunt field circuit should be broken, the series fields are 
automatically short-circuited across the armature, thus giving 


an electric braking system. 


Advantages and Disadvantages. 

It is rather difficult to see wherein lies the great advantage 
of this system of car operation over the simpler series system. 
While it is true it enables power to be returned to the line, in 
practice this advantage would probably be of little importance. 
On the other hand, the disadvantages of the system would seem 
to be considerable. If the motors are used for retarding the car, 
as well as for moving it, the heating effect upon them is in- 
creased, and more liberal allowances will have to be made to 
prevent overheating. This is equivalent to saying that larger 
motors will be necessary. The method of operation precludes 
the use of a saturated field core, since the series turns must be 
able to strengthen the field, although all the shunt resistance is 
cut out and the shunt turns are receiving the full line voltage. 
Adding to these disad- 
vantages the more complicated character of this compound 


This calls for a heavy field casting. 


motor equipment, with its automatic safety appliances, it would 
seem that the advantage of being able to return power to the 
line is gained only by making too great sacrifices. 1t must not 
be overlooked, however, that while the series system is ideally 
simple on paper, the methods of applying this in practice are 
becoming more and more complicated, due to the necessity for 
controlling the equipments of several cars from one point, and 
to the difficulties of handling the large currents required by 
heavy trains. On the other hand, the application of the shunt 
or compound motor to the multiple unit system apparently will 


not be any simpler than the systems now in use, so that, at first 
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thought, there would seem to be little hope for the success of 
the method proposed by Mr. Raworth. 





ANNUAL MEETING OF THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 


The next meeting of the American Institute of Electrica] 
Engineers, which will be held on May 17 and 18, at the Chemists’ 
Club, New York city, will be of more than usual interest and 
importance. As the annual convention will be held in Septem- 
ber, in connection with the International Electrical Congress, 
papers which would otherwise be read at the convention wil] 
this year be presented during the annual meeting. To allow 
time for this, the meeting will last for two days, sessions being 
held in the morning and evening. This is the annual business 
meeting of the Institute, at which reponts of officers are pre- 
sented and the announcement of the result of the election is 
made. 

The list of papers which will be read at the next meeting 
is not confined to any one subject, so that any member of the 
Institute will find some paper of particular interest to him. 
Visits will also be made to the rapid transit subway and to the 
laboratories of Columbia University. No doubt this meeting 
will be well attended, as in addition to the interest of mem- 
bers in the meetings, this is a good time of the year for visiting 
New York. 





SWITCH HOUSES. 

The term “switchboard” came into use in the early days of 
electrical engineering, when all the apparatus necessary for con- 
trolling a dynamo or motor could be conveniently mounted on a 
board. With the increase in size of the stations, the power of 
the generating units and in the voltage of transmission, the sim- 
ple switchboard developed, through all of the stages of wooden, 
iron and marble construction, until the accessory devices became 
too large and too numerous to be mounted on the elaboraie 
These devices 


were then assigned to supplementary boards and later to rooms 


structure that is still called the switchboard. 


or vaults specially prepared for them. This separation of ihe 
controlling mechanism made it necessary to adopt a system by 
which they could be manipulated from a distance, so that we 
now have the operating switchboard, from which the apparatus 
controlling the generators is operated. 


Three Divisions of the Power-House. 

With the development of the power station it has become 
more and more important to provide against all sources of inter- 
The operators at the switchboard must be protected 
Therefore the switchboard 


ruption. 
from accidents in the engine room. 
is now frequently walled off from the generating room. ow, 
the next stage has been reached, and we find in the latest design 
of generating station a complete separation of the generating 
room and switchroom, the two simply forming independent 
parts of one building. The generating station, first divided into 
two parts—the boiler room and engine room—has now been 
divided again, giving us the switchroom, or really switch house, 
as the necessities require that this part of the building be con- 
structed with several floors. 
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EDDY CURRENTS IN CABLE SHEATHS. 

In a paper read recently before the British Institution of 
Electrical Engineers, Mr. B. M. Field gave a theoretical dis- 
cussion of the possibility of eddy currents being set up in the 
Mr. Field approached the 


subject by considering first the case of single cables in iron 


lead sheathing of electric cables. 


conduits. This, as is well known, sets up an undesirable react- 
ance. which interferes with the regulation of the resistance, 
and, under some conditions, will cause appreciable losses, due 
to eddy currents in the pipe. Passing from this case to that of 
lead-covered single-core cables laid in the ground, it is shown 
that if the sheaths of the two cables are connected together at 
the two extremities there is a possibility that currents may 
circulate through the circuit thus formed; but there will be no 
tendency for currents to leak across from sheath to sheath 
through the ground. Where two-core cables are used, an alter- 
nating field is set up, which, cutting the sheath, tends to set 
un these eddy currents, which will flow up on one side of the 
sheath and down on the other. For three-core cables the action 
is more complicated. At any instant one conductor may be con- 
sidered as acting as the return for the other two. The three 
conductors take turns in this, so that although the algebraic 
sum of the three currents is at any instant zero there is, never- 
theless, a magnetic field set up between them, which cuts the 


sheath. This will be a rotating field, due to the changing rela- 
tions of the currents in the three conductors, and it will tend 
to set wp eddy currents in the sheath. ‘{\ne last case considered 


is a concentric cable, in which the inner conductor is not exactly 
central. 

or each case Mr. Field computes the theoretical loss, and 
shows that, under some conditions, this may be considerable. 
For an ordinary high-voltage three-core cable carrying 200 
amperes per phase, he estimates that the eddy current loss in 
the sheath is about 670 watts per mile. Taking ithe worst case 
of a copper sheath directly beneath the lead, made up of strips 
of copper one-thirty-second of an inch thick and wound with 
the same lay as the cores, the total sheath loss is estimated at 
two kilowatts per mile. Assuming, further, that this cable is 
laid in an iron trough or is iron-armored, he hazards the guess 
that the loss will be two or three times as much. It is desirable 
to have an experimental investigation made of this subject, in 
order to determine whether such important losses are taking 
place. That eddy currents are actually set up, even by con- 
cenirie cables, is shown by the fact that telephone circuits laid 
parallel with such cables cause the receiver to hum, the loudness 
of the hum depending upon the load on the cable. This depend- 
ence of the disturbance upon the load would not be the case if 
the noise were due to a pure leakage. It is suggested by Mr. 
Field that where a copper sheath is used, as is sometimes re- 
quired, that the lay of this be as different as possible from 
that of the conductors. He further advises that this be painted 
with some insulating compound before the lead sheath is ap- 
plied. No suggestions were made for decreasing the loss due to 
the lead sheath. 
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THAT STREAM OF BULLETS. 

Our esteemed contemporary, the New York Times, in 
noticing some remarks which we made recently about a proposed 
plan for utilizing electrical energy supposed to be at large in the 
air above Pike’s Peak, regrets that we made use of the word 
“stream.” It is true, as our contemporary says, that lightning 
is not a continuous phenomenon. In fact, it is not only inter- 
mittent, but each discharge is an alternating disturbance of 
a high frequency. Perhaps we should have explained a little 
more fully what was probably meant by the person who inspired 
the report of the project. The lightning rods on the poles 
were, no doubt, intended to draw off silently the electricity in 
the air and to conduct it to the power-house. The rods would 
tend to prevent lightning flashes, just as the old-fashioned 
lightning rod is supposed to do by providing points at which 
Under the 


conditions said to exist about Pike’s Peak, such silent discharges 


the discharge from the air can take place easily. 
would take place almost continuously. The quantity of elec- 
tricity secured in this way would be small, but the potential 
of the discharge would be exceedingly high; hence our stream 
of bullets. 
an electric car would be a task compared with which the em- 


To catch a flash of lightning and use it to propel 


ployment of a stream of bullets for driving a dynamo seems like 
child’s play. 





A FOOLISH PRACTICE. 

Whenever an electric car takes fire, it seems to be the practice 
for the motorman to put on full speed and endeavor to reach 
the car-shed before the motors break down. The reason for this 
is difficult to see. In ithe first place, a fire is most easily extin- 
guished when it is just starting; second, the motion of the car 
only fans the flames and makes matters worse; third, the 
accident to the car alarms the passengers, and all that is needed 
to throw them into a panic is to shut them up in the car and to 
rush through the streets at a high speed. It would be an ex- 
ceptional crowd, indeed, that did not lose its head in such a case, 
with the smoke coming up from the floor, the car running at full 
speed, the motorman ringing his gong to warn persons on the 
street, and the conductor blocking the way out. The simplest 
plan to adopt in case of such an emergency would be to stop 
the car, so that the passengers might get off before they became 
excited. The car’s crew, in the meantime, could be extinguish- 
ing the fire. If taken quickly, and not too inaccessible, a bucket 
or two of sand would probably be all that would be necessary. 
It is desirable to avoid using water if possible, but even should 
this be necessary it is not likely to do any permanent damage 
to the equipment. A breakdown which causes a fire usually 
means that the car must be pushed to the car-shed by the next 
one behind, anyhow, as the motors are pretty sure to be put out 
of service temporarily, for only when ithe car happens to be near 
the shed when the accident occurs can it hope to reach it before 
a complete breakdown takes place. Every practice which tends 
to produce a feeling of insecurity on the part of the passengers 
should be avoided. This is one. 
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ELECTRIC SMELTING EXPERIMENTS 
FOR THE MANUFACTURE OF FERRO- 
NICKEL FROM PYRRHOTITE.' 





BY ERNST A. SJOSTEDT. 





It having been my good fortune, a few 
years ago, to be entrusted with the in- 
teresting task of carrying out a series 
of smelting experiments for the manu- 
facture of ferronickel metal from poorly 
roasted pyrrhotite; it has occurred to me 
that an abridged description of the same 
may, possibly, be of interest to this so- 
ciety, and that, perchance, they may de- 
serve a place among the records of pioneer 
work in this line, although not having 
resulted in the establishment of a plant 
on a commercial scale, as at first expected. 

The problem presented for solution con- 
sisted in the utilization, to the best ad- 
vantage, of the nickeliferous pyrrhotite of 
the Sudbury district (a monosulphide of 
iron or “magnetic pyrite,” with two to 
three per cent Ni and one to two per cent 
Cu), with special reference to the saving 
of the sulphur and iron, as well as the 
nickel and copper contained in the ore— 
the common practice being to allow the 
sulphur to escape in the process of heap 
roasting, and ithe iron to be fluxed off and 
wasted in the slag. After having made 
some attempts at magnetically separating 
the nickel from the copper ore and the 
barren gangue, and this not proving sat- 
isfactory, it was decided to hand-sort the 
ore at the rock house, using the grade 
higher in copper and gangue for the ordi- 
nary matte smelting, and the grade low 
in copper and gangue but high in sulphur 
and nickel for the ferronickel industry. 
This latter grade of ore usually averages 
about three per cent of nickel, 0.5 per 
cent of copper, twenty-eight per cent of 
sulphur, fifty per cent of iron and 0.01 
per cent of phosphorus. 

Our first idea was to subject this ore 
to a thorough desulphurizing treatment, 
so as to convert it into an oxide of iron 
and nickel low in sulphur (copper and 
phosphorus), 7. ¢., into an ore suitable for 
the manufacture of a ferronickel pig by 
the blast-furnace process; this pig metal 
to be further treated by the open hearth 
or Bessemer process for the manufacture 
of a ferronickel steel. But the first roast- 
ing experiments not proving very satis- 
factory, resulting in a product still car- 
rying seven to eight per cent sulphur, 
and arguing from the fact that every- 
thing in the blast-furnace practice points 
to an elimination of sulphur by means 
of a basic charge and a high furnace tem- 





1A paper read at the fifth general meeting of the 
American Electrochemical Society at Washington, D, C., 
April 7, 8, 9, 1904. 
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perature, it was reasoned that in order to 
yield a satisfactory product this ore with 
such high sulphur contents would require 
a large excess of basic admixture, which, 
however, would result in a slag too re- 
fractory for being kept fluid by the blast- 
furnace heat, and thus calling for a great- 
er source of heat—such, for instance, as 
obtainable by the electric energy. A large 
electric plant being at our disposition, 
it was therefore decided to attempt the 
reduction and smelting of this ore in an 
electric furnace. 

Our first electric smelting experiments 
were made in a plumbago crucible, eight 
inches high and four inches inside diame- 
ter, using only one-half-inch carbon pen- 
cil, but, subsequently, two, four and six 
carbons were bunched together. The cru- 
cible was placed on strips of copper, rest- 
ing on copper wires, which were connected 
with the electrodes. The power used was 
seventy-five amperes, from a 100-volt dy- 
namo. Different proportions of finely 
crushed ore, lime and coke were used, 
and the resulting metal beads analyzed, 
thereby clearly establishing the following 
facts: 

1. Raw pyrrhotite is only partially and 
with difficulty converted into a metal— 
no good are being obtained in these ex- 
periments, the indicator oscillating from 
0 to 150 amperes, proving the mixture to 
be too good a conductor (the raw ore 
possibly being too magnetic ?). 

2. A partially roasted pyrrhotite, in a 
mixture of lime and coke or charcoal will 
be reduced to a metal—the carbon in the 
coke combining with the oxygen of the 
roasted ore, and the sulphur partly 
volatilizing or oxidizing, and partly com- 
bining with the lime, which also com- 
bines with the silicious matter in the ore 
and the coke, forming slag, and with part 
of the carbon to calcium carbide (the 
presence of which was always noticeable). 

3. The larger the lime charge, the 
smaller will be the amount of sulphur in 
the metal produced. For instance, an ore 
containing seven per cent of sulphur pro- 
duced, with a charge of twenty per cent 
lime, a metal of 1.6 per cent sulphur 
contents; with a charge of fifty per cent 
lime, a metal of 1.5 per cent sulphur con- 
tents; with a charge of 150 per cent lime, 
a metal of 0.06 per cent sulphur contents ; 
with a charge of 200 per cent lime, a 
metal of 0.02 per cent sulphur contents. 

These interesting data being estab- 
lished, it was decided ito continue the elec- 
tric smelting experiments on a larger 
scale. A stationary, rectangular furnace 
was therefore built of firebrick, having 
two carbon electrodes four inches square 
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by eighteen inches long suspended in the 
middle of the furnace, about eight inches 
apart, and a current of fifty amperes and 
175 volts used. The result of the first 
heat gave, from a charge of thirty-two 
pounds of roasted ore, twenty-nine pounds 
of lime and eight pounds coke, 9.5 pounds 
of metal, nicely collected in the bottom 
of the furnace, and showing every evi- 
dence of having been perfectly liquid be- 
fore cooling, the impressions on the joints 
between the bricks being sharp and dis- 
tinct. This furnace was followed by a 
larger one, with 5 by 17-inch crucible and 
a 10 by 22-inch body, provided with a 
tapping hole, for drawing off the slag, 
opposite each carbon and about 2.5 inches 
above the bottom. The stock was a mix- 
ture of 100 parts of ore, 150 parts of 
lime and twenty-five parts of coke, and 
the character of the metal obtained from 
these charges (b), as well as from the 
above-mentioned mixture (@), will be seen 
from the following table: 


b 


(a) (b) 
Chemical Composition. Per Cent. Per Cent. 


BE soa eseatecny 1.07 0.23 
ccs ag, SOE Te 0.76 0.07 
RE <dcbaw scene) 0.05 0.06 
ee er 5.72 5.67 
Transverse Strength. 
Breaking load, pounds 
per square inch.... 813 1,642 
Deflection, inches......7/64 7/32 


In swhsequent experiments ore screen- 
ings from partly roasted pyrrhotite of the 
following composition were used: 

Ver Cent. 
Metallic iron (mostly as sesqui- 


WD a eckns de ccccnieveds« COM 
Sulphur, 8.68 per cent in (c), re- 

TRO 2, [5.0 Kae (0) 4) ae eae 5.81 
i es EE 13.96 
eae er rere ee 3.47 
<TC ee TE 0.07 
ee eee ere 0.003 


and the results from a couple of experi- 
mental heats (c), with 150 per cent lime 
and twenty-eight per cent coke, and (d), 
with 200 per cent lime and twenty-five 
per cent coke, were analyzed and found 
to have the following composition : 


(ec) (d) (e) 

Per Per Per 

Cent. Cent. Cent. 
Combined carbon.... ..... 0.05 0.81 
Graphitic carbon..... ..... 3.25 1.28 
EOE Oe Te 1.79 3.97 1.35 
ee 0.18 0.27 
cence sn, oe 0.28 0.063 0.27 
Phosphorus ........ 0.037 0.039 0.008 
ee ere 0.045 0.075 0.02 
| rrr 5.55 6.22 5.77 
ee 0.20 0.20 0.24 
RUE: GK daca trace trace . 


Noticing all along that the metal did 
not contain the expected full percentage 
of Ni, Co and Cu, and looking for an ex- 
planation of the same, we observed, in 
tearing up the bottom of the furnace, 
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under the ferronickel slab and directly 
below the carbons, a peculiar looking, 
yellow mass of a hard and brittle metallic 
nature, which, upon examination, was 
found to have the following composition : 


Per Cent. 
Beis cue 28.5 
Ni . 40.0 
OGr sae eeu 3.5 
OMe a xcisre as ret 3.5 
 isavidscaves 17.0 ) carbor- 
© sssicnnanees 7.3 ( undum? 
Se eclekvata ean 0.2 
Pi cuba wotetoruas 0.04 


The next step in the series of experi- 
ments undertaken was the construction 
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bridge between the two chambers was cut 
away, in spite of the water-jacket, and 
after repeated trials and sundry changes 
this type had to be abandoned. The 
furnace mixture used in these attempts 
was 100 parts of ore, 120 parts of lime, 
and fifteen parts of coke, yielding a metal 
of the composition as shown in preceding 
table marked (€). Remelted in a cruci- 
ble and cast into test bars of one square 
inch cross-section, these bars showed a 
transverse test of 1,941 pounds to the 
square inch, and a deflection of 5/32 inch. 

Another type of furnace was now tried, 
the same having two cast-iron electrodes, 
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ELectric SMELTING EXPERIMENTS. 


metal could be produced without inter- 
ruption, and from which the slag and the 
iron could be drawn as desired, or would 
flow uninterruptedly. A furnace of the 
type suggested and described by de Laval 
was at first tried, two carbons 24 by 4 
by 4 inches being placed horizontally in 
the bottom of the furnace, the hearth pro- 
vided with tapping holes for the slag 
below the bosh line, and with iron notches 
at bottom for emptying the furnace at 
end of “the blast,” and between them 
the rising channel intended for the 
continuous flow of the metal, with- 
out being mixed with the slag. 


However, soon after starting up, the 


cross-section, and two coke pencils of the 
same size, placed horizontally and oppo- 
site one another, about twelve inches from 
the bottom of the furnace, and made ad- 
justable. The cast-iron electrodes, how- 
ever, did not prove suitable, melting away 
too rapidly, and, consequently, they were 
replaced by carbon pencils. In a success- 
ful run of a couple of hours, some ninety- 
eight pounds of metal were made, but 
owing to the are’s working downward, 
melting away the brickwork on the side 
of the furnace, the operation was discon- 
tinued. 

From the experience gained up to this 
time, we concluded that a modification of 
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the type of furnace at first tried might 
prove satisfactory, and we therefore went 
back to it. A series of new furnaces were 
then constructed, which, after a run of 
eight to twelve hours each, were torn down 
and reconstructed with such improve- 
ments as were indicated by the results of 
the successive experiments, which culmi- 
nated in the electric furnace here de- 
scribed. 

Fig. 1, showing top view; Fig. 2, a 
vertical longitudinal section on line 2-2, 
Figs. 1 and 3; Fig. 3, a vertical transverse 
section on line 3-3, Figs. 1 and 2, and, 
Fig. 4, showing a horizontal section of 
the same on broken line 4-4, Fig. 2. 

The furnace body is of rectangular 
shape, and constructed of cast-iron sides 
and ends A and B, and a bottom frame C 
with an interior lining A°, B°, C°, of re- 
factory material, the bottom lining C° 
being retained by a steel plate C’, secured 
to the frame C. The lower parts of the 
sides and ends and the bottom frame are 
water-jacketed, as shown at a, b and c. 
The end-plates are provided with project- 
ing lugs b’, b”, through which the ends 
of stay-bolts B’, B” are passed, and by 
means of which the frame plates are bolted 
securely together. Another feature of im- 
portance is the exchangeable bottom. Reg- 
istering slotted lugs a’, c’, are provided 
on the lower parts of the sides A and the 
bottom frame C, respectively, and these 
receive cross-headed bolts E, resting with 
the heads e on the upper lugs, and being 
provided at the lower ends with mortices 
e’ to receive wedges, driven in below 
the lower lugs, as shown in Fig. 3. One 
of the ends is provided with an opening 
H, for drawing off the slag, the same 
being some distance from the bottom, and 
provided with a spout h. The iron notch 
H, for drawing off the metal, is formed 
within the bottom frame C, at the end 
opposite to that of the slag notch and 
below the upper surface of the bottom 
lining. In the sides A A°, and above the 
level of the slag notch are vent holes a° 
and in the ends stoke holes 8°, the former 
enabling the escape of the gases of com- 
bustion and reduction, and the latter the 
breaking up of the slag crusts that may 
form, and for facilitating the even settling 
of the stock. The cover D is provided 
with feed and vent holes (d and d’, re- 
spectively), and besides an opening d” for 
the electrode. K and L are the upper 
and lower electrodes, with connecting 
wires K’ and L’, the former consisting of 
a battery of square carbons, suitably con- 
nected at the top and held adjustably 
suspended, and the latter of a carbon bar, 
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embedded within the bottom lining and 
extending longitudinally from the metal 
notch to the end of the bottom frame, 
with which it is in contact. The furnace 
is supported by legs F, at an elevation 
above the floor, to make room for the ladle 
cars running on rails G, as well as for the 
convenience of readily exchanging a 
burnt-out bottom for a new-lined one. 
The furnace lining is made of magnesia 
brick, the only material that we have 
found to withstand the heat and the 
chemical action between the charge and 
the lining. These bricks have the fol- 
lowing composition : 


Per Cent. 
Rc icseermnntaanss 4.41 
(2 5 Cee are 23.07 
MOAN gsc creniaseaneewie rie 9.40 
| ae ee 63.12 


In this furnace ferronickel was made 
for several davs from poorly roasted ore 
(with about three per cent sulphur and 
fifty-three per cent iron) at the rate of 
sixty pounds per hour (equivalent to 225 
gross tons per annum), with an electric 
energy of 108 kilowatts (135 amperes at 
eighty volts) = 144 horse-power, or at the 
rate of 0.64 horse-power per gross ton- 
year, or 230 horse-power per gross ton- 
day, or about 5,500 horse-power per gross 
ton-hour. 

With a furnace of 300 to 500 horse- 
power, which would be more economical, 
200 horse-power would probably suffice for 
obtaining a gross ton of ferronickel per 
twenty-four hours. At a rate of $10 per 
horse-power per annum for the power, $5 
per ton for the ore, $5.50 per ton for coke, 
and $2.50 per ton for limestone, the cost 
items for the manufacture of one ton of 
ferronickel pig in the electric furnace at 
this place would probably have been as 
follows: 

2 tons partly roasted pyrrhotite, 
ee eT eT ee ee $ 


500 pounds coke, at $5.50....... 1.37 
1.5 tons limestone fines, at $3.... 4.50 
Labor and salaries...,......... 2.50 
Electrodes and repairs.......... 2.50 
Power, 200 horse-power, at $10... 5.50 





Total cost per ton metal.... $26.37 


The value of this product—a ferro- 
nickel pig with three per cent nickel con- 
tents—should be that of the nickel con- 
tained in the metal, plus that of the pig 
iron; so that, if we assume the value of 
nickel at thirty cents per pound, and pig 
iron at $14 per ton, the product would be 
worth (60 by 0.30 = $18 + $1357 =) 
$31.57—showing a profit of over $5 per 
ton metal produced. 

Simultaneously with the above work, 
experiments in dead roasting the pyrrho- 
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tite were also carried out, and these being 
sufficiently encouraging to warrant the be- 
lief that this could be done at small 
cost, while at the same time the resulting 
SO, gas would be profitably utilized in 
the sulphite pulp industry, and as the 
electric smelting plant on the large scale 
intended would necessitate the completion 
of a large power plant, it was decided 
to carry out the original intention of roast- 
ing the ore, briquetting the roasted fines, 
converting the briquettes, and finally con- 
verting this pig metal by means of the 
open-hearth or Bessemer process into a 
ferronickel steel. 

Although our electric smelting experi- 
ments were not carried to a final issue 
and did not result in establishing an elec- 
tric smelting plant, they nevertheless 
prove the possibility, and under certain 
conditions the practicability and economy 
of converting ores into metal by means of 
the electric furnace—and so classing us 
among those electrometallurgists whom a 
recent writer on the subject of electric 
smelting has designated as the “more re- 
served opportunists.” 





The Annual Meeting of the Ameri- 
can Institute of Electrical En- 
gineers. 

The annual meeting of the American 
Institute of Electrical Engineers will be 
held on Tuesday, May 17, 1904. There 
has been arranged for this meeting an 
elaborate programme, and the event will 
be more or less a celebration of the 
twentieth anniversary of the founding of 
the Institute, May 13, 1884. At 10.30 a. M. 
a meeting will be held at the Chemists’ 
Club, 108 West Fifty-fifth street, New 
York city, when ithe following papers will 
be read and discussed: “Predetermina- 
tion of Sparking in Direct-Current Ma- 
chines,” by W. L. Waters, chief engineer 
of the National Electric Company, Mil- 
waukee, Wis.; “Effect of Self-Induction 
on Railway Motor Commutation,” by E. 
H. Anderson, engineer General Electric 
Company, Schenectady, N. Y.; “On the 
Calculation of Line Batteries,” by W. E. 
Winship, Gould Storage Battery Com- 
pany, New York city. 

At 12 M. there will be a meeting of the 
board of directors, and at 1 P. M. an inter- 
mission will be given for luncheon. At. 
2.30 p. M. a visit will be made to the 
rapid transit subway. 

At 6.30 p. M. there will be a regular 
table d’hote at the Plaza Hotel, and at 
8.15 p. M. the annual meeting will convene 
for the reading of the reports and ithe 
announcements of results of election. 
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At 9 p. M. there will be reading and 
discussion of the following paper: “Data 
on Tests on a 10,000-Cycle per Second 
Alternator,” B. G. Lamme, Jr., engineer 
Westinghouse Electric and Manufactur. 
ing Company, Pittsburg, Pa. 

On Wednesday, May 18, at 10.30 4. M., 
there will be reading and discussion of 
the following papers: “Notes on Fly- 
wheels,” H. H. Barnes, Jr., Stanley Elec- 
tric and Manufacturing Company, Pitts- 
field, Mass. ; “The Single-Phase Induction 
Motor,” by W. S. Franklin, professor of 
physics and electrical engineering Lehigh 
University, Bethlehem, Pa.; “Wave-Form 
Variations of a Long-Distance Line,” py 
George H. Rowe, professor of electrical 
engineering Leland Stanford, Jr., Univer- 
sity, Palo Alto, Cal. 

At 1 P. M. an intermission will be held 
for luncheon. At 2.30 P. M. a visit will 
be made to the library and technical 
laboratories of Columbia University. 





> 
Telephony in Germany. 

It is reported by United States Consul 
Richard Guenther, at Frankfort, Ger- 
many, that the total cost of the German 
Federal telephone system, operated in con- 
nection with the German Federal tele- 
graph system, is $60,000,000. This does 
not include the kingdoms of Bavaria and 
Wurttemberg, as these have their own in- 
dependent telephone systems. 

The longest telephone connection in 
Germany is the one between Berlin and 
Paris, 742 miles in length. The next 
is between Berlin and Budanest, 612 
miles. Between Berlin and Memel, the 
line is 593 miles, and between Berlin and 
Basil, 577 miles. There are a good many 
connections, each more than 300 miles in 
length. Some of these long-distance lines 
are in constant use. Thus, the line be- 
tween Berlin and Frankfort has an aver- 
age of 485 messages daily. Between Ber- 
lin and Cologne there are 243 daily mes- 
sages, and between Berlin and Vienna, 
118. It is said that there are not less 
than sixty-five daily connections between 
Berlin and Paris, in spite of the high fee. 


= -—___-—_ 


Civil Service Examinations for Elec- 
trical Engineers. 

The New York State Civil Service Com- 
mission announces general examinations 
to be held May 21, 1904, for electrical 
engineers in state hospitals and instftu- 
tions. Applications for these examinations 
must be made on or before May 16. The 
full particulars of the examinations and 
blank applications may be obtained by ad- 
dressing the chief examiner of the com- 
mission, at Albany, N. Y. 
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Single-Phase Motor Design. 
The following are the complete specifi- 
cations of a British patent for “improve- 
ments in field magnets for alternating- 
current motors,” recently issued te Dr. 
Giorgio Finzi and Signor Emil Korrodi, 


and are reproduced from the London Elec- 
trician of April 22: 

This invention relates to field magnets 
for alternating-current motors, which pre- 


sents the conditions for an efficient com- 
mutation of the current and at the same 
time permits of attaining a high value 
for the power-factor. Briefly stated the 
conditions for efficient commutation are 
as follows: 

The factors which influence the varia- 
tion of the current in the short-circuited 
coils and the current density under the 
brushes are: (@) The contact resistance 


at the brushes. (3) The resistance R, of 
the short-circuited coils. (c) The resist- 
ance it of the connections between wind- 
ing and collector. (d) The inductance of 
the short-circuited windings which gen- 


erate the electromotive force E, of the 
self-induction. (e) The electromotive 
force e e generated in the windings 
through the leakage field. 

In alternating-current motors the elec- 
tromotive foree produced in the short- 


circuiied windings through the periodic 
variations of the field strength must also 
be considered. 

With continuous current good results 
are aitained both itheoretically and in 
practice when the inducing field presents 
such « form that it produces in the short- 
circuited windings an electromotive force 
é, Which at that moment corresponds to 
the following formula: e, = E, + I, 
(R,-+ 2R,). The thickness of the bushes 
g does not exceed that of a segment of 
the commutator, together with insulation 


h, when I) is the current in the armature. 
Figs. 1 and 2 are graphic representations 
of ihe formula. Fig. 1 applies to con- 
timicis-current motor with normal values 


for ‘he resistances R,and R,. Fig. 2 
shows the manner in which the proportions 
vary with the increase of the sum of the 
resisiances R, + 2R, and applies to the 
case ‘n which an alternating-current mo- 
tor is supplied with continuous current. 

With alternating-current motors, how- 
ever, the increase of the resistance is in- 
dispensable if the additional short-circuit 
currents produced through the variations 
of the magnetic field in the short-circuited 
coils is to be kept within bounds. This 


necessitates an alteration in the form of 
the pole-pieces in order to obtain a suit- 
able leakage field. In view of these 
theoretical considerations, the forms of 
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pole-pieces illustrated in Figs. 3 and 5 
are given by way of example. The field 
magnets are composed of segmenis s (Fig. 
3, right-hand half) or complete sheet 
metal rings (Fig. 3, left-hand half) with 
poles of special form, so that that cover 
only a small portion of the armature sur- 
face. This construction differs itotally 
from that hitherto adopted for motors and 
generators with collector (Fig. 4), where 
the proportion between the covered and 
the total armature surface varies between 
0.6 and 1. The novel construction per- 
mits of obtaining a somewhat high power- 
factor, even with low angular velocities 
and a small number of poles, which differs 
but slightly from that which is usual with 
continuous-current motors. 


Fi pore 
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Under these conditions it is possible to 
build alternating-current motors in such 
a manner that efficient commutation is 
possible, and sparking at the collector de- 
creased or, practically speaking, obviated, 
without its being necessary to have re- 
course to special measures, only known 
theoretical data as to commutation in con- 
tinuous-current machines being followed. 
In order that a good power-factor may be 
obtained it is well to reduce the electromo- 
tive force of the self-induction E,, of 
the armature to a minimum by a suitable 
reduction of the armature surface covered 
by the poles. For this purpose the special 
forms a, b (Fig. 3), ¢ (Fig. 5), d (Fig. 
6) of pole-pieces are particularly adapted 
as they decrease in cross-section toward 
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the armature in such a manner as to taper 
off instead of presenting the usual pole 
extensions. 

When the magnet frame is composed 
of segments s (Fig. 3, right-hand half) 
the core width e of the pole is greater than 
in the first case (Fig. 3, left-hand half) 
owing to the interval v between two seg- 
ments constituting a pole. This construc- 
tion, which is known per se, presents, how- 
ever, another advantage, that of decreas- 
ing the armature actions (transverse mag- 
netic flux). 

The containing lines best adapted for 
the form of tapering pole-piece are: 
straight lines and convex curves as in 
Figs. 3.and 5 a, b, c which give an advan- 
tageous leakage field for the commutation 
of alternating current. 

A field magnet for collector motors sup- 
plied with alternating current and con- 
structed with the special form of pole- 
pieces, of which Figs. 3, 5 and 6 show 
examples, should therefore fulfil the fol- 
lowing conditions: 

1. Reduction of the electromotive force 
of the self-induction of the whole arma- 
ture owing to the tapering of the pole- 
pieces in accordance with Figs. 3, 5 and 
6 (a, b, ¢, d). 

2. Generation of a strong leakage field 
for the commutation, so that any adjust- 
ment of the brushes g is unnecessary for 
both directions of rotation. 

The patent has only one claim, which 
is as follows: 

Magnetic frame or field magnet for al- 
ternating-current motors with collector, 
characterized by the fact that the pole 
surface opposite to the armature is de- 
creased in cross-section by tapering toward 
the armature in order to obtain ettficient 
commutation and a high power-factor. 

The date of the patent is August 7, 
1903. 





Machinery for Japan. 

The Japanese Government is about to 
purchase machinery to the value of $500,- 
000 for the machine shops in its navy 
yard. Specifications of the machinery 
proposed to be purchased have been cir- 
culated in the United States; but the 
orders given out are expected in any case 
to be confined to Japaneses-American 
firms, and it is not altogether certain that 
even these houses will secure them. The 
specifications comprise a number of tur- 
ret lathes for turning out projectiles. 
While Japanese-American firms are mak- 
ing considerable efforts to supply the re- 
quirements of the Japanese Government, 
some apprehensions are entertained that 
these efforts may result in failure, as 
orders for the last lot of machinery of 
the kind purchased bv the Japanese Gov- 
ernment went to Germany, from which 
extremely low tenders were received. 
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Losses in the Sheaths of Alternat- 
ing-Current Cables. 

It often happens in electrical work that 
the mechanical engineer is prevented from 
making what to him appears a sound me- 
chanical job by reason of some more or 
less obscure electrical condition which 
would be violated thereby. This is par- 
ticularly noticeable when alternating cur- 
rents are being dealt with, and an igno- 
rance or disregard of some of the peculiar 
properties of alternating currents fre- 
quently gives rise to most unexpected and 
unpleasant phenomena. The protection of 
a costly and delicate electric cable by lay- 
ing it in an iron pipe is a case in point. 
Mechanically it leaves little to be desired ; 
and if only continuous currents are to be 
carried, there is nothing ito be said against 
the arrangement from the electrical point 
of view; but if the cable is used for alter- 
nating currents, a quite new set of condi- 
tions has ito be taken into account. It is 
an elementary fact that every conductor 
carrying a current is surrounded by a 
magnetic field proportional to the current, 
and it is equally well known that any 
variation of the strength of the field will 
induce currents in a solid conductor or 
closed circuit lying within the field. Ap- 
plying these facts to the case of a cable, 
we see that every alternation of the cur- 
rent will cause a corresponding reversal 
of the surrounding magnetic flux, and 
thus currents will be induced in both the 
lead sheath and the iron pipe through 
which the flux passes. The losses which 
result from these useless currents are con- 
sidered by Mr. Michael B. Field in a sug- 
gestive paper read before the Institution 
of Electrical Engineers on Apri! 14, 1904. 
It was taken for granted that a single- 
core cable for alternating current would 
never be laid, in practice, in an iron pipe; 
but this case was dealt with first as typic- 
al of what occurs in a less degree in the 
case of two and three-core cables, in which 
the external field is not so pronounced. 
When a single-core cable lies inside an 
iron pipe, the permeability of the iron 
will cause by far ithe larger proportion of 
the magnetic lines to be confined to the 
body of the pipe, although a certain num- 
ber will lie both inside and outside it. 
With quite ordinary proportions of pipe, 
it will be found that with moderate cur- 
rents the induction is sufficient to cause 
a high degree of saturation in the iron; 
and as the magnetization is reversed with 
every alternation of the current, the 
hysteresis losses are very considerable. 
With a maximum induction of only 10,- 
000 lines per square centimetre and fifty 
alternations per second the hysteresis loss 
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in a wrought-iron pipe is of the order of 
one kilowatt per cubic foot of iron. If 
the pipe is of appreciable thickness, a 
further effect of the alternations of the 
current is to induce eddy currents in it, 
which flow longitudinally along the inner 
surface and return along the outer. These 
currents set up their own magnetic field, 
which opposes the main induction in the 
iron, so that the centre of the walls of the 
pipe may be almost or quite unmagnetized. 
This has the effect of diminishing the 
hysteresis losses, but the ohmic losses due 
to the eddy currents themselves then be- 
come a serious matter. In the lead sheath- 
ing of the cable we have only to consider 
eddy current losses, as, of course, magnetic 
hysteresis does not occur. The sheathing 
may be regarded as made up of a number 
of parallel longitudinal strips, and the 
eddy currents will be induced along them, 
tending to oppose the main current, ac- 
cording to Lenz’s law. If the sheathing is 
perfectly insulated, the eddy currents will 
be confined to the surface of the lead, 
traveling along the inner face, and re- 
turning along the outer, and vice versa; 
but these currents will not be of any mag- 
nitude on account of the resistance of such 
a path. On the other hand, if the ends 
of the sheath are earthed, ithe return cir- 
cuit will be completed through the earth, 
and alternating currents will flow between 
the ends, spreading out to a great distance 
in all directions. As, however, there must 
be a return circuit somewhere, the earth 
currents to which it will give rise will, to 
a large extent, neutralize those of the first 
conductor; and, in fact, we can not deal 
with the question at all unless the return 
circuit is taken into account, for other- 
wise the first conductor is tacitly assumed 
ito form part of an infinite circuit, hence 
the magnetic field it sets un will be in- 
finite, and the alternations of this field 
will produce an infinite electromotive force 
between the ends of the sheathing. 

As this electromotive force opposes the 
main current in the cable, it. is clear 
that no current can be produced in the 
cable unless the main electromotive force 
is of infinite magnitude, so that the whole 
question becomes indeterminate. 

If we consider a more practical case, 
in which the “go” and “return” cables 
lie side by side, we see that the electro- 
motive forces produced in the lead sheaths 
are opposite in direction, so that if the 
ends of each sheath are connected to earth 
or ito the ends of the other, we have a 
closed circuit in which the secondary cur- 
rents can circulate. From a knowledge of 
the secondary electromotive force induced 
in the sheath per unit length by the al- 
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ternations of the main current it is easy 
to calculate the current and thence the 
C?R losses in the sheath circuit, which 
may be regarded for this purpose ag g 
short-circuited —single-turn secondary 
winding of an air-core transformer, of 
which the main circuit is the primary. 
To calculate the electromotive force jin. 
duced in the sheath per unit length we 
must know the rate at which it is cut by 
the magnetic lines due to the primary cir- 
cuit. If we take any point which corre- 
sponds ito a point in the sheath in a plane 
section at right angles to the cables, it is 
well known that the magnetic force at that 
point is equal to the algebraic sum of the 
forces due to each conductor separately, 
and the strength of field due to each 
conductor is -. where ¢ = amperes in 
107r , 
the conductor, and r = distance of the 
point from the centre of the cable in 
centimetres. Therefore the effective num- 
b.r of magnetic lines surrounding a point 
distant 7, and 7, centimetres respectively 
from two conductors carrying equal cur- 
rents in opposite directions is 
26 fT, 1 c 
10) % r ile 5 
r" 
0.46 ¢ log.r ‘. 





‘ 
log... m4 or 
2 


If this point is considered as a point 
on a line of force, the total number of 
surrounding lines will be the same at every 
other point in that line of force, because 
it is impossible for magnetic lines to inter- 


; r 
sect, hence 0.46 1og.10 — = constant, 
2 


is true for all lines of force in the sys- 
tem. This equation enables us to plot 
any series of lines of force, and thus 
obtain a graphic representation of the 
magnetic field at any instant. Further- 
more, by dividing the normal distance be- 
tween any two consecutive lines of force 
by the difference of their corresponding 


constants we obtain ithe strength of the 


magnetic induction at that point of the 
field. In Mr. Field’s paper a large num- 
ber of cases are plotted showing the con- 
figuration of the magnetic lines round 
about both two-phase and three-phase 
cables at successive instants during a half 
cycle. It is clear that in every case the 
integral of current density over the cross- 
section of the lead must be zero, other- 
wise there would be a resultant current 
flowing longitudinally in the sheath. Simi- 
larly, the integral of current density taken 
round the periphery of the sheath or any 
other concentric path must be zero; and 
this is an important point, because it fol- 
lows. that there can be no progressive 
variation of potential along such a path, 
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so that the ohmic loss in any longitudinal 
72 
strip is a where V is the effective 


electromotive force induced, and R is the 
resistance of the strip. The electromotive 
force generated per unit length parallel 


. , ak 
to the cable will be 10° ery volts. If 


we make this calculation for a series of 

ints round the circumference of the 
sheath and take the R. M. 8. value of the 
voltage so obtained, we are enabled, know- 
ing the resistance of the sheath, to calcu- 
late the total watts lost per unit length. 

‘The Board of Trade is at present advo- 
cating a copper earthed sheath directly 
under the lead, which will have the effect 
of increasing verv considerably the eddy 
current losses. 

If we assume the three-core cable to be 
steel armored, or laid in an iron trough, 
we know that the exiternal field will be 
- largely increased, perhaps to the extent 
of two or three times its original value; 
and as the losses depend upon the square 
of the field strength, these possible sources 
of loss are therefore too serious to be 
neglected by engineers. ‘The best way to 
minimize the bad effect of an earthed cop- 
per sheath is to, wind the copper strip of 
which it is composed with a lay as differ- 
ent from that of the cores as possible, and 
then to coat the strip with a covering of 
paint before putting on the lead sheath. 
There will be sufficient resistance in the 
paint to prevent eddy currents passing and 
repassing from the copper to the lead, 
although in case of failure of the high- 
tension insulation the presence of the 
paint would not impair the efficiency of 
the earthing of the copper to any ap- 
preciable amount. An external field will 
also be produced by concentric cables, un- 
less the inner is absolutely central with 
the outer conductor; and if two or more 
concentric cables are connected in paral- 
lel, any resistance, in either the outers or 
inners, which would cause an uneven dis- 
tribution of current between them will 
have the same effect. Mr. Field’s paper 
conclues with two appendices investigat- 
Ing several typical cases of cables in a 
ie, way.—Engineering, April 


aa 
Theoretical Basis for the Experi- 
mental Predetermination of the 

Regulation of Alternators. 

This is a new method for predetermin- 
ing the regulation of alternators, based 
upon theoretical considerations, and is 
due to Dr. T. Torda-Heymann. The 
method is based upon the application of 
Kirchhoff’s rule of the magnetic circuit. 
Two magnetomotive forces are assumed, 





‘in which the letters 
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one due to the field current, and the 
other to the armature current. A net- 
work of the magnetic paths is constructed, 
consisting of a path through the poles, 
leakage path between poles, path across the 
air-gap, path through the armature, and 
leakage path across the armature. Writ- 
ing out the equations for the flux through 
these paths and the fall of magnetic po- 
tential in terms of the flux and the re- 
luctance of the various paths, the fol- 
lowing equation is obtained: A, = RF, 
+ CA,, in which A, represents the mag- 
netomotive force of the exciting field; F,, 
the flux through the armature; R, an ex- 
pression involving the reluctances of the 
various circuits; A,, the magnetomotive 
force of the armature current, and C, an- 
other expression involving the reluctances 
of the various circuits. In this expression, 
R is the apparent magnetic resistance of 
the machine on open circuit, and may be 
determined by assuming no current to 
flow in the armature. C may be deter- 
mined from the short-circuit characteris- 
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tic for the various values of current flow- 
ing through the armature. The equation 
is then reduced to the form : 


A, = A + = Aus, 

8 

with the bar 
correspond to terminal voitages, and 
those with the index s apply to short-cir- 


The fraction ~4 , 


transformation, is found to vary as the 
ratio of the squares of the corresponding 
anparent reluctances of the magnetic cir- 
cuit. The method is applied by laying 
out the no-load saturation curve and con- 
structing a characteristic showing the 
square of the apparent reluctances. Then, 
for any assumed armature current, deduct 
from any assumed value of exciting cur- 


rent the exciting current corresponding to 
the assumed load current on short-circuit. 
At this point erect a perpendicular equal 
to the square of the apparent reluctance 
on short-circuit. Ifa line be drawn from 


cuit phenomena. upon 


8 


425 


that point on the axis of abscisse corre- 
sponding to the assumed excitation and 
through the extremity of the perpendicu- 
lar just erected, and extended until it 
meets the curve for the squares of the ap- 
parent reluctances, and from this point a 
perpendicular be erected, this will meet 
the no-load saturation curve at a point 
equal to the corresponding terminal volt- 
age. The construction is shown in the 
accompanying diagram. ‘The author has 
applied this method to a number of cases, 
and in each instance found very satis- 
factory agreement with experimental re- 
sults.—Abstracted from the Electrician 
(London), April 22. 

oe 
High-Pressure Transmission Meet- 

ing at Chicago. 

A special meeting of the American In- 
stitute of Electrical Engineers will be held 
at Chicago, June 21 and 22, 1904. The 
meeting will be conducted by the Trans- 
mission Committee, assisted by the Chi- 
cago branch of the Institute. Matters 
of great interest relating to electrical 
high-pressure transmission will be con- 
sidered at length. 

“Introductions to Discussion,” similar 
to the “Introductions” presented at the 
three meetings on high-pressure transmis- 
sion held at New York, March 27, 1903, 
Niagara Falls, July 1, 1903, and New 
York, March 25, 1904, will be presented 
on the following subjects: 

1. “Synchronous Motors for the Regu- 
lation of Power-Factor and Line Voltage.” 

2. “Line Construction, with Steel Sup- 
porting Structures and Long Spans.” 

3. “The Use of Ground Shields in 
Transformers.” 

4. “Protection of High-Pressure Lines 
Against Static Disturbances.” 

5. “Protection of Cables from Arcs Due 
to Failure of Adjacent Cables.” 

6. “Conditions for Continuous Service 
over Lines Operated in Parallel.” 

7. Report of the Transmission Commit- 
tee on daita collected. 

The names of the authors of the “In- 
troductions” will be announced later. 

There will be a morning and an after- 
noon session each day, the work to be di- 
vided as nearly as possible equally among 
the four sessions. 

It is suggested that out-of-town mem- 
bers expecting to attend this meeting send 
word to that effect at an early date to 
James Lyman, Monadnock Building, Chi- 
cago. The Republican National Conven- 
tion will be held at Chicago from June 
16 to 20, and it is therefore advisable that 
hotel accommodations be engaged in ad- 
vance. 

The Centra] Passenger Association has 
issued instructions to all its agents to sell 
round-trip tickets to Chicago from June 
16 to 20, 1904, inclusive, good returning 
till June 29, at a rate of one fare plus 
twenty-five cents. 

The transmission committee are as fol- 
lows: Ralph D. Mershon, chairman, F. O. 
Blackwell, C. C. Chesney, A. M. Hunt, 
P. M. Lincoln. 
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A General Diagram for Alternators. 

Professor F. Niethammer, in the Lon- 
don Electrician for April 15, referring to 
Mr. B. A. Behrend’s article on ‘ The 
Experimental Basis for the Theory of the 
Regulation of Alternators,” published in 
the Electrician of January 1, presents the 
following description of a general three- 








Fie. 1.—GENERATOR DIAGRAM. 


phase diagram which he developed some 
years ago. His method was published at 
the time in the German technical press, 
and Mr. Niethammer states that he 
used the method with success for deter- 
nining the regulation and other character- 





Fig. 1A.—MaGnetic Lines FLOWING FROM AND 
TO END FLANGES. 
istic properties of the alterneting-current 
machinery made by the Union Elektricitits- 
Gesellschaft when chief electrical engineer 
to this firm. By slightly modifying the 
method it may, he says, be used for all 
kinds of polyphase machinery— v7z., asyn- 
chronous and synchronous motors, con- 








Fie, 2 —SHAPE OF SLOT. 


verters, double-current generators, poten- 
tial regulators, ete. 

In fig. 1, which represents the gener- 
ator diagram, E, = terminal voltage per 
phase, I = armature current per phase, 
E,, = resistance drop per phase (in phase 
with I), and cos ¢ = power-factor of load. 

AW, = mean value of armature ampere- 
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; = p/ SinP/t IZ 
turns per pole = 2.7 ia i> (for 
three-phase generators), where P : r = 


ratio of pole arc to pole pitch, Z = number 
of conductors per phase, 2 » = number of 
poles, ¢’ = a factor, decreasing with in- 
creasing circumferential breadth of the 
winding (usually between 1 and 0.95). 

K = maximum magnetic flux in the 
armature, and E = E. M. F. per phase = 
en ZK 10° (in which x = frequency and 
ce = form-factor between 2 and 2.2, de- 
pending on the type of winding used). 

K’, = magnetic stray flux in the arma- 
ture and in phase with I, and E, = arma- 
ture stray voltage = 2.2 » ZK’ 10°. 

K, = magnetic flux in the air- gap. and 
AW, = ampere-turns required to drive 
the flux K, through the armature, teeth 
and core and the flux K, through the air- 
gap. 

AW’ r= resultant of AW, and AW. 

K, = primary stray flux between poles 
and pole-shoes, proportional to and in 
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ture conductor ; = = free length of one 
armature conductor (length of one end 
connection), then: A (1 + ¢ + ¢ ,) may 
be replaced by 7A, (1 +O) +7, r, a +C’') 
+ A,, where A « = magnetic tale, uctivity 
of stray field per centimetre length of 
armature ; A, = the same per centi 


imetre 

free length of end connection, (: and C’ 
represent the influence of mutual induc- 
tion, and A. = magnetic conductivity for 
the magnetic lines flowing from anid to the 
end flanges (see Fig. 14). 

For a shape of slot as shown in | ‘ig. 2 
it may easily be shown that 

i Loe i. s+) 3b 
een” +2.6(5) ee 1.60,420,° 


l 
A= lL (0.4 log = th hs A,= 0.44, 93 


in which s = diagonal of the rectangular 
section of the end connection. 


The following values of 1 + © and 


D4 Ps 

















Fic. 3.—SuBsTITUTE GENERATOR DIAGRAM. 


phase with AW’. It may be calculated 
from well-known formule. 

K, = resultant magnetic flux in pole 
and yoke, and AW, , 
required to drive the flux K, through pole 
and yoke, and in phase with K_. 

AW,,, = total ampere-turns on field 
necessary to produce the terminal voltage 
E,, with a current I and a power-factor 
cos ¢. 

E is easily deduced from the armature 
dimensions, and is = 2 7” LI 10°. 

L = coefficient of combined self and 
mutual induction in one armature phase 
= (Z4/2 pq) pqA(l + + @,), this 
formule being derived from fundamental 
principles ; g = number of slots per pole 
and phase; A = magnetic conductivity 
for the armature stray field multiplied by 
4 7/10; ¢ = ratio of self-induction to 


mutual induction of the same phase ; C=. 


same ratio with regard to the other phases. 
Let 7, = embedded length of one arma- 





= ampere-turns © 





K 3 
P 
AW 
3 AW: 
AWp,5 ; 
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Fie. 4.—SImMPLiFIED DrAcram. 


1 + C’ generally apply to three-phase 
generators : 


ree pole per phase)| 1 2/3) 4| 
ee a ee, se hai ets 9 oue 
Where the end connections are wound 


closely together, it is preferable in many 
cases to put 1 + O' = g. Substituting 
the above values in the equativn for 
E,, we get: 


n 12? 
t= & g Ue A(1 + ©) 
h, mA : on + A,] 10% 
k being between 1.6 and 2. The former 
figure is the theoretical value ; the latter 
figure has been obtained occasionally in 


experiments. 

Very often the exact diagram Fig. 1 
may be replaced by that of Fig. 3, in which 
the fluxes K are replaced by the corre- 
sponding E. M. F.’s. The curve I repre- 
sents the total ampere-turns A W for given 


—— 


1 For laminated pole-shoes add 0.6 b,/ X P/7; =ait- 
gap). 
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values of the E. M. F.’s at no load. Oa 
= AW’. = total ampere-turns for arma- 
=AW, 
ture, air-gap and frame. All other vectors 
are similarly lettered to those in Fig. 1. 
For the syachronous motor the diagram 
changes to that of Fig. 4. The letters 
have the same meaning as before with the 
only difference that E = counter E. M. F. 
gE, p 
Be -Tnewen 
\ I 


\ \ (AW, 
\e Homa FI 








: K, 
\ 
I, 
"AW 3 
s 7 
if 
I, 
E, 
Fic. 5.—DIAGRAM OF AsyNCHRONOUS MoToR. 
and |,,; ~41 = current corresponding to 
iron and friction losses = 


iron and friction loss 
terminal voltage E, 
From Fig. 4 a simplified diagram may 
easily he deduced, similar to that of Fig. 3. 


For converters, AW, is equal to the re- 

sultant (geometric) armature ampere- 

turns, the watt component of the alter- 

nating current being partly neutralized 
E, 








. & 
7 O 


-ASYNCHRONOUS GENERATOR DIAGRAM. 


by the continuous current. For double- 
current generators the armature reactions 
of the continuous and three-phase currents 
have io be added geometrically. 

Fig. 5 shows the diagram of the usual 


asynchronous motor. All values corre- 
sponding to the primary (inducing) wind- 
ing have the suffix 1, and those correspond- 
ing to the secondary having the suffix 2. 
K, = maximum of magnetic flux in sec- 
ondary; K”, = stray flux in secondary, in 
phase with secondary current I,; K 


I 
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magnetic flux in air-gap; K’, = stray flux 
in primary winding; K, = main magnetic 
flux in primary winding; AW, = mean 
value of ampere-turns of secondary wind- 
ing per pole (see explanations for Fig. 1) 
= 2.7 ¢" I, Z,/4 p. 

In this expression, Z, = conductors per 
secondary phase (three-phase) ¢” depends 
upon the type of winding, and 

I, = secondary current. 
$x, AW, = primary ampere-turns 
= 2.7 el’, Z,/4 p, where Z, = 





K; a 
. 2 ™ QE, &, 
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Fig. 6.—SIMPLIFICATION OF ASYNCHRONOUS 
Motor DiaGeram. 
conductors per primary phase, and I’, = 
primary current excluding losses. 

AW = ampere-turns required to drive 
the main flux through air-gap, stator and 
rotor = 2.%e' I » Z,/4 p, where I » = mag- 
netizing current. 

In4w+t = iron losses + friction losses 
+ terminal voltage E, per phase; I, = 
total primary current; E, = secondary 
KE. M. F. per phase = ¢ n, Z, Ky 10%, 
where », = slip per second, and ¢, = 
form-factor, varying between 1.8 and 2.2, 
according to the type of winding used. 

E, = primary E. M. F. = ¢, n, Z, K, 
10°, where x, = frequency in primary and 
¢, = form-factor, same as ¢,. 

E,, = voltage drop due to ohmic resist- 
ance, E, = terminal voltage per phase, 
$, = phase difference between voltage and 
current in primary. 

The stray fields K’, and K”, may be re- 
placed by the corresponding stray voltages 
kK’, and E”,. ‘These two voltages are ob- 
tained in a similar manner to those for the 
generators, but the value of A, has to be 
increased by an expression which takes 
account of the stray field between inner 
and outer slots. In the equation for the 
primary stray voltage E’,, therefore, we 
have to put 

lc=0.8 2.6 (Ae, hs 
Maia, al 
(*', —3,— 5) 
3 br’, 2 
in which r’, = pitch of teeth in secondary, 
3 = air-gap, and 0’, = the value for the 
secondary slot corresponding to 8; (Fig. 2). 


Thewen 
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With this modification, and assuming 
the primary part of the motor to be iden- 
tical with that of the generator, we have 


[7,42 (1 + ©) + 


1A, (1+ 0’) +] 10° 
KE", the secondary stray voltage, is ob- 


EB =& 


n, 1, Z 
s » q 


tained by substituting in the formule 
I, 


I 











I, 





E, 
Fie. 7.—LEADING CURRENT DIAGRAM, 

all primary values for the secondary ones. 

Diagram Fig. 5 may be simplified as shown 

in Fig. 6. 

For the first of two concatenated motors, 
the diagram of Fig. 5 has to be modified, 
as the secondary current I, is not in phase 
with the secondary E. M. F. E,, but lags 
by an angle ¢,. depending upon the self 
induction of the second motor. Other- 
wise the diagram remains unaltered. 

For the compensated three-phase motor 
with commutator (the Gorges motor), the 
Fig. 7, drawn for a leading current, holds 
good. As compared with the ordinary 
asynchronous motor, the difference con- 
sists in the fact that the resultant has 
to be found of the induced secondary 
EK. M. F. E, and the impressed E. M. F. E., 
led to the secondary winding by the com- 
mutator, which acts asa frequency changer 
and reduces the frequency from m, to n,. 
The resultant of E, and E—i. ¢., E}, 
produces the secondary current I,, which 
is approximately equal to E’,/r,, if r, de- 
notes the resistance in the secondary. In 
a similar manner, the diagram for the 
compensated generator is obtained. 

Finally, the working of the asynchronous 
generator may be represented by Fig. 8, in 
which the lettering is the same as in Fig. 5. 

Professor Niethammer contends that all 
these diagrams may easily be kept in mind 
and may be used directly, without having 
to develop an endless number of circles 
and other auxiliary curves, which render 
the theory more complicated. It is also 
not necessary to develop a variety of stray 


field coefficients which only add to the 
difficulty. 
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INCREASING THE USE OF ELECTRIC 
AUTOMOBILES. 


BY HOWARD S. KNOWLTON. 





Among the questions which are con- 
stantly being discussed by owners and 
operators of self-propelled vehicles, the 
problem of motive power occupies a prom- 
inent place. Results are now obtained with 
steam, gasoline and electric automobiles 
which are far ahead of the experiences of 
even three or four years ago in point of 
reliability, radius of travel, speed and 
convenience. There is no doubt that each 
motive power possesses certain distinctive 
advantages, but nothing is more certain 
than that finality in design is yet ito be 
reached. 

Every electrical engineer and central 
station manager ought to be acquainted 
with the advantages of electrically driven 
machines and should post himself upon 
the improvements which are frequently 
being made in this class of vehicles. Not 
only can central station revenue be in- 
creased by offering charging facilities, but 
the entire development of electric auto- 
mobile transportation hangs upon the at- 
titude of central station men,toward the 
furnishing of a suitable current supply 
to storage battery vehicles at reasonable 
prices. General touring of the country 
is at present impossible with this class 
of machine, and the reason for this is 
almost entirely due to the lack of charg- 
ing facilities. 

Central stations exist for the purpose of 
making money by the sale of current, not 
only for lighting but for power purposes. 
It is to-day difficult to find a plant which 
has no motor load, whether the gener- 
ators be direct current or alternating. Out 
of a mistaken central idea that the light- 
ing load is the only important business 
for a central lighting station to seek has 
developed a conservative tendency to leave 
the power field unéxploited—a tendency 
which has only in recent years been over- 
come by advances in the design of alter- 
nating-current motors and a realization 
that electrical machinery is most eco- 
nomical when operated at full load. 

The owner of a gasoline or steam- 
driven automobile to-day finds little diffi- 
culty in touring the country at will. The 
grocery store which does not sell gasoline 
is a rare freak of provincialism; but the 
central station which charges automobile 
batteries is one of a sad minority. The 
gasoline touring car starts from Boston 
and, as far as a supply of power is con- 
cerned, will run beyond the Mississippi 
river without much concern for fuel. An 
electric automobile starts westward from 
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the same city and if it gets fifty miles 
from the Hub it is fortunate, from the 
standpoint of current supply. The radius 
of action is absolutely limited, in thickly 
settled communities, to the charging fa- 
cilities. 

It will amount to little if isolated 
plants and central stations widely scat- 
tered from each other in point of distance 
established charging stations for auto- 
mobiles. What is needed is a concerted 
effort on the part of all central station 
men to furnish this service. The efforts 
of the Edison Electric Illuminating Com- 
pany, of Boston, to establish charging sta- 
tions in the entire metropolitan district, 
from Newburyport on the north to South 
Framingham on the west and Brockton on 
the south, are largely responsible for the 
great increase in electric automobiles in 
eastern Massachusetts over the number in 
use only two or three years ago. ‘The 
town in the United States which has no 
electric lighting service to-day is hard to 
find—impossible to find, I had almost 
said—in any community of three thousand 
inhabitants or over. There are certainly 
enough central stations to charge auto- 
mobiles pretty much all through the east- 
ern half of the United States, unless one 
excepts the prairie states which face the 
Rockies but do not touch them. Every 
one of these central stations uses direct 
current in exciting the fields of its gen- 
erators, and almost all of this current is 
of such a voltage that battery charging 
through a resistance is practicable, if not 
of the highest economy. In automobiling 
for pleasure, economy is not at present 
the main requisite, and there is little 
doubt that the owners of electric vehicles 
would be willing to pay a fair profit on 
the cost of charging their batteries if 
the mere facilities were provided. Pleas- 
ure trips in any kind of an automobile 
are more or less of a luxury in the pres- 
ent state of the art. The united action 
necessary ‘by central station men is a fit- 
ting subject of consideration by such an 
organization as the National Electric 
Light Association. 

Reviewing briefly the advantages of the 
electric automobile perhaps the first 
thing that strikes one is its simplicity. 
The least complicated steam and gasoline 
machines are favored with a goodly num- 
ber of pipes, valves, levers and miscel- 
laneous gear which require considerable 
time to master, and which, it is safe to 
say, are never mastered by some people. 
Every additional contrivance in the chain 
between the fuel and the driving wheels 
adds just one more chance of breakdown 
on the road, with all the resulting incon- 
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venience and delaying uncertainty as to 
what is the matter. Of course, a break. 
down of an electric machine is bag 
enough, but the greater simplicity makes 
such an event much less likely to occur. 
Then again, there is no danger of ex- 
plosions and practically no chance of fire 
in an electric automobile. In five mip. 
utes a child can learn to run it, and as a 
runabout machine for the city, it has a 
field that it operates in with special fit- 
ness. With but four essential paris, bat- 
tery, motor, controller and brake—we 
might add steering gear—there is little 
to get out of order. A light runabout 
machine may cost about $900, while the 
operating expenses may not tally up much 
in excess of gasoline machines in cases 
where storage and maintenance, including 
charging, are taken care of by a local 
garage at $20 per month. Such a machine, 
weighing but 300 pounds or thereabouts, 
is a light and flexible affair for city use, 
and compares favorably with steam and 
gasoline machines for this service. 
Cross-country touring will involve more 
substantial designs, but the main requisite 
will be charging stations at frequent in- 
tervals. The practice of equipping elec- 
tric automobiles with an ammeter and a 
voltmeter is to be highly commended, as 
by the intelligent heeding of the readings 
much power can be saved. Coasting is 
as beneficial in the electric vehicle’s bill 
for current supply as it is in the kilo- 
watt-hours per car-mile records of a street 
railway. 
- Doubtless there are many just criti- 
cisms at present to be made of the elec- 
tric automobile. Other types of vehicle 
are not to be scoffed at in point of speed 
and radius of action, but even with the 
present-day absence of charging stations, 
the electric machine has a field of its 
own which perhaps no other machine can 
fill as well. It stands to-day a kind of 
“safe family horse,” and does not attempt 
heavy long-distance work because of the 
paucity of “feed stables.” Upon the cen- 
tral station man largely depends its 
future, and upon good roads the country 
over the future of automobilism in gen- 
eral. The most expensive and powerful 
machine is a pitiful struggle in the rivers 
of mud which pass for roads in some 
sections of the United States, and in the 
improvement of the highways lies the sal- 
vation of self-propelled vehicles. 
—— > 
The magnetic attraction in mines is due 
to various causes. ‘Track rails, iron and 
steel tools and machinery, and the rocks 
themselves in some mines, exert sufficient 
influence to deflect the magnetic needle, 
sometimes causing a variation of as much 
as twenity degrees within a few feet. 
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The Electrical and Mechanical Equipment of a Modern European 


WENTY-FIVE years after the erec- 
T tion of the festival theatre in Bay- 
reuth, which was built according to 
the ideas of Richard Wagner for the pro- 
duction of his plays, the Prinzregenten 
Theatre, of Munich, was built for the 
same purpose and on the same lines; the 
electrical and mechanical equipment be- 
ing thoroughly up to date. The principal 
feature of the building lies in the con- 
struction and arrangement of the audi- 
torium; the end toward the stage being 
in the form of an are and widening and 
rising toward the back and the orchestra, 
which is located in a covered section at 
the stage end of the auditorium. All 
modern improvements have been taken 
advantage of in the construction of the 
building, as well as in the electrical equip- 
ment and lighting arrangement. The 
building was designed and built by the 
firm Heilmann & Littmann, of Munich, 
and consists of three parts: the stage 
house, the auditorium house and restau- 
rant building. The electrical equipment 
for the auditorium and restaurant was in- 
stalled by the Allgemeine Elektricitits- 
Gesellschaft, of Berlin, according to the 
plans of the first mentioned firm, while 
the electrical equipment of the stage was 
installed also by the Allgemeine Elek- 
tricitits-Gesellschaft after the plans of 
Imperial Machine Director Lanten- 
schlager. 
THE BUILDING. 


‘The theatre is provided with three main 
entrances, one at the front and one on 
either side. Upon entering the theatre 
from any of the entrances, steps lead to 
a common promenade hall which is un- 
usually wide and runs entirely around 
the back of the auditorium. The audi- 
torium is divided into twelve sections, a 
separate cloakroom; being provided for 
each section, and a separate place num- 
bered to correspond with each seat in the 
section. These rooms are located six on 
one side and six on the other side of the 
auditorium, and are entered from the 
promenade hall. The three entrance doors 
have an aggregate width of 55.7 feet and 
their arrangement is such as to provide the 
easiest possible means of exit in case of 
fire. The auditorium slopes from the 
back toward the stage, the fall being one 
foot in 3.8 feet, and as it is built in the 
are of a circle the seats in the different 
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By Franz Koster. 


rows are at different levels. The four 
nearest the stage, on either side, lead to 
a foyer through four separate entrances 
in which are located steps; the last two 
sections, on either side, are entered di- 
rectly from the promenade hall by means 
of a few steps. Behind the last sections 
are a row of boxes, the central box being 
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reserved for the imperial family. Beneath 
the boxes at the front entrance is the 
imperial foyer, and in addition there are 
several toilet rooms reserved for the use 
of the imperial family. The seating ca- 
pacity of the theatre is made up of 
seventy-eight box seats and 1,028 seats on 
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on columns 17.8 feet high. The stage is 
one of the largest on the Continent, and 
is divided into a front and rear stage. 
The front one is 95.7 feet wide and 75.4 
feet deep, while the rear stage is 55.7 
feet wide and 45.9 feet deep. The actors’ 
dressing rooms are on either side of the 
stages, one side for men the other for 
women, and are so arranged that in case 
of fire the actors can escape from the 
theatre directly from their rooms, broad 
stone steps leading to the outside. The 
rooms for the soldiers, for the chorus and 
for the band, which comprises 115 pieces, 
are in tthe basement, the exit from these 
rooms, in case of fire, being through the 
windows which are on a level with the 
ground. At the east side of the theatre 
is the restaurant building, the main room 
of which is on the same level as the audi- 
torium foyer and covers 148 square feet. 
At the south side, toward the front en- 
trance, is a terrace, and behind is a restau- 
rant garden. In the basement are the stor- 
age rooms for the restaurant, the kitch- 
en and ithe electrical plant which covers 
3,054 square feet. The foundation of the 
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the floor, making a total of 1,106. As 
there is no balcony or gallery in the 
theatre, there is no difference in the price 
of seats. 

The auditorium is luxuriously deco- 
rated, and on the sides, in niches, are 
statues seven feet high, of the world’s 
greatest composers, the statues resting 


building is of concrete, the upper part 
of brick masonry and steel construction. 
The roof over the stage house is of struc- 
tural steel and is equipped with large 
ventilation openings. The flooring is con- 
structed of beam work and concrete, and 
the ceilings and pantition walls are built 
of concrete and expanded metal. The 
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opening in the proscenium wail is spanned 
by two lattice girders which weigh to- 
gether eleven and one-half tons, the total 
length of the span being fifty-four feet. 
The opening to the rear stage is spanned 
by two similar girders, the span being 
39.7 feet. The total weight of the struc- 
tural steel is 500 tons. On the roof are 
two water-tanks, having a total capacity 
of 2,400 cubic feet; these are connected 
to a main apparatus of the Stehle system. 
This apparatus consists of a number of 
perforated pipes which run across the 
stage above the flies and is operated by 
means of a lever, so that the water from 
the tanks is used in case of fire to flood 
the stage. This system was given an actu- 
al test in April, 1901, and was found to 
be entirely satisfactory. The openings in 
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the proscenium wall of both the front 
and rear stages are equipped with a bal- 
anced, vertical, sliding curttain of cor- 
rugated iron, solidly constructed and slid- 
ing on roller bearings. The side doors 
on the stages are of iron and are arranged 
to slide. All of these doors, as well as 
the rain apparatus, can be operated from 
the stage or from the dressing-room floors. 
A water supply line, to which are con- 
nected hydrants, runs entirely around the 
building; there are five hydrants outside, 
nineteen on the stage, eight on the vari- 
ous floors and four in the auditorium. 
HEATING, VENTILATING AND ELECTRICAL 
EQUIPMENT. 

The electric power necessary for light- 
ing and motor operation in the theatre 
is obtained from the city power station 
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at Munich, and is transmitted at 5,000 
volts, three-phase and 100 cycles. 

On account of the objectionable hum 
noticeable of the three-phase lamp and 
also on account of the effect lamps which 
demand direct current, and also the stor- 
age battery which needs direct current for 
charging, it is necessary to transform the 
three-phase current. In the power room 
in. the basement of the restaurant are 
iw G:rect-connected sets, consisting of a 
three-phase motor and a direct-current 
generator of the Allgemeine Elektricitats- 
Gesellschaft manufacture. The gener- 
ators are of 125-kilowatt capacity and fur- 
nish current at 250 volts. There is suffi- 
cient space in the machinery room for the 
installation of another motor and gener- 
ator. ‘There are two storage batteries, 
each of 132 cells, and have a total ca- 
pacity of 855 kilowatt-hours. The dis- 
tribution is made on the three-wire sys- 
tem, with 220 volts between the outside 
wires. From the switching room run five 
main circuits; one to the stage, one to 
either side of the auditorium, one to the 
restaurant and one to the stage and audi- 
torium for motors and effect lamps. The 
main cables are made up of three cables, 
each of which has a section of 310 square 
millimetres. The neutral is bare, the other 
two being insulated and enclosed in an 
iron-armored sheath. For governing the 
distribution of current in the various stage 
circuits, a regulating device and rheostats 
mounted in a frame of structural steel 
are placed immediately behind the pros- 
cenium wall at the side of the curtain. 
The lighting of the stage is arranged for 
a four-color system and each wing, fly and 
row of four lights is provided with lamps 
of four different colors, viz., white, red, 
green and yellow. By means of the regu- 
lator it is possible to make the lamps dim 
or bright, at will. 

The regulating apparatus consists of 
three rows of switches mounted on shafts 
which are connected to the rheostats, one 
row of switches and one set of rheostats 
serving for both the green and yellow 
lamps, as these two colors are not used 
together. There are twenty-three switches 
and rheostats for each shaft, so that each 
color group may be operated in twenty- 
three different parts or as a whole, by 
means of a hand wheel mounted on the 
shaft. The arrangement of the switch- 
ing levers of the regulator is shown in the 
illustration. All the lamps are protected 
by fireproof material, and al] the small 
cables and wires are insulated. The lamps 
are mounted in porcelain bases and have 
enameled sheet-iron reflectors. The re- 
flectors for the footlights, wing and fly 
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lamps, and all the lamps used on the stage, 
are protected by a strong iron netting. 
The wing reflectors are provided, in ad- 
dition, with an iron cover. 

The wiring, from the stage switch. 
boards and the regulators and rheostatg, 
is run in brass conduit lined with paper. 
The wiring on the ceiling of the second 
under-machinery room and in the stage 
loft is carried on porcelain knobs. The 
wiring to the lamp in the flies runs first 
to the stage loft and thence to the lamp 
in five-wire flexible cables eighty-five feet 
long, so that the flies may be raised or 
lowered at will. The flies, with the ex- 
ception of the back row, each has one cir- 
cuit; the back row, however, is divided 
into two parts which are relatively 
movable and each part has a separate cir- 
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cuit. The lights in the wings, which are 
movable in a horizontal plane, are con- 
nected to the circuit by means of a flexi- 
ble cable which terminates in a plug, 
which may be inserted or withdrawn from 
its socket when it is necessary. 

The movable footlights and reflectors 
are connected to the circuit through the 
medium of floor boxes and connecting 
four-wire plugs, the circuits for the four 
different colors, using a common return. 
These floor boxes are distributed in nu- 
merous places throughout the stage. The 
flexible cables leading to the lamp and 


to the effect lamps are equipped at either 


end with connecting plugs, the plug con- 
tacts being insulated from each other bj 
leather bushings. ‘There are forty-four 
floor boxes for the three-color system 02 
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the stage, and two such boxes for one color 
in the working gallery in the wings on 
either side. The entire stage lighting sys- 
tem is divided into six distinct circuits, 
each of which is designed to carry a load 
of thirty amperes. Im the event of the 
load, on any one circuit, becoming so 
light that its governing rheostat is not 
sufficient to effect proper regulation, an 
additional rheostat is provided by means 
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the Lantenschlager system, six of which 
are provided with hand regulators, Ger- 
man silver reflectors and color screens. 
Six others are used either as reflectors or 
for the purpose of throwing an intense 
light, and are provided with combined 
plano-convex lenses; these lamps are also 
provided with slides for various scenic 
effects, such as clouds, rain, snow, rising 
moon, ete. 











THE MAIN STAND FOR STAGE SWITCHBOARD AND LAMP CONTROLLERS, PRINZREGENTEN 
THEATRE, MUNICH. 


of which the current can be regulated so 
as to range in value from five to twenty 
amperes. The entire stage and stage gal- 
leries are provided with fifty plug re- 
ceptacles for the effect lamps. Each of 
these receptacles is on a separate circuit 
and each circuit is controlled by an are 
lamp rheostat, so that if desirable all fifty 
may be used at the same time. 

There are two kinds of effect lamps of 


The sides of the stage, the under-ma- 
chinery rooms and the stage galleries are 
lighted by ninety-nine incandescent lamps, 
which are provided with shades so that 
they may be darkened if desired. In 
addition, a part of these lamps are used 
in connection with twenty-six red lamps 
in the under-machinery room for giving 
visible signals regarding shifting of the 
scenes, thunder and lightning, raising and 
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lowering the curtain, etc. These signals 
may be operated by the leader of the 
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orchestra, the prompter, the stage mana- 
ger or his assistant. For lighting the 
stage during rehearsals there are twelve 
separate lamps of thirty-two candle-power 
each. 

The orchestra, which is below the level 
of the stage, is lighted by seventy-six 
incandescent lamps, which are connected 
to the circuit through flexible cables and 
floor boxes. These cables are protected by 
rubber tubing and the lamps are provided 
with reflector shades by means of which 
they may be darkened. The lighting in 
the orchestra is arranged on two circuits, 
alternate lamps being on different cir- 
cuits, so that in the event of an accident 
to one circuit sufficient light may be fur- 
nished by the remaining lamps. From 
the stage switchboard circuits are run to 
fourteen are lamps in the auditorium and 
fifty incandescent lamps in the boxes. A 
separate regulator is provided on the stage 
for the box lights. The are lamps may be 
switched in pairs or all together; they are 
hung close to the ceiling by means of a 
flexible cable and are covered by crystal 
globes. The arc lamps are lowered to the 
floor for trimming, the flexible cable run- 
ning through the ceiling and being pro- 
vided with a counterweight. 

For the purpose of moving the scenery, 
a five-horse-power electric motor is placed 
in the second working gallery on either 
side of the stage. These motors are belt- 
connected to a transmission shaft on the 
first gallery, and the scenes are arranged 
so that they may be connected ito this 
shaft and thus moved to the right or to 
the left as desired. The motor on the 
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right side of the stage is also used for 
raising and lowering the prospective, and 
by a special arrangement can be used to 
operate a number of prospectives at once, 
using two transmission shafts coupled so 
that one prospective rises while the other 
falls. ‘The cloakrooms and promenade 
hall are lighted by incandescent lamps, 
the lamps on ithe sides of the rooms and 
hall being on one circuit and those in 
the centre being on a different circuit, 
in order to provide for light in case of 
accident to one circuit. The foyers, stair- 
way, promenade hall, cloakrooms and im- 
perial suite are lighted entirely by deco- 
rated incandescent lamps. 

The vestibule and other main entrances 
are lighted by are lamps. The distribu- 
tion and number of lamps are shown in 
the following table: 


Incandescent Arce 
e Lamps. Lamps. 

Stage lighting............ 2,812 12 (effect) 
Dressing and greenrooms.. 173 os 
ROPERONITR . 6 5.565 = sau 72 av 
PONIIOOISEIN 5.55 :05:5:5:0550:0'8.0 50 14 
Cloakrooms, etc.......... 630 8 
MPStAURANE. .5...0.20%%- 230 201 8 

J UCr aa are 3,438 42 
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regulator which operates when ithe press- 
ure rises to seven pounds. ‘the opera- 
tion of this regulator is governed by a 
syphon connection which is made to the 
boiler water-glass, the syphon connec- 
tion leading to the atmosphere. The 
gauge-glass is connected by a pipe to a 
special receiver in the boiler drum, and 
when ithe pressure rises above a predeter- 
mined limit the water is forced out of the 
receiver through the syphon and the steam 
allowed to escape to the open air; when 
the pressure drops, the syphon is auto- 
matically closed. There are three in- 
ternally fired drum boilers, built in ma- 
sonry, and each having 400 square feet 
heating surface. 

The main steam pipes for the heating 
system and the returns are located in the 
basement and are so run and connected 
that the heating system is divided into 
a number of groups, any or all of which 
may be in use at the same time, and the 
main pipes are so arranged that the vari- 
ous groups may be fed from any desired 
main. The radiators are built of orna- 
mented iron and are located in the win- 
dow niches, as far as possible; they do 
not rest upon the floor but are raised and 
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are made up of 534 white lamps of fifty 
candle-power each, the remaining white 
and all the colored lamps are of thirty- 
two candle-power. 

The restaurant is heated by low-press- 
ure steam and the ventilation is of no 
special interest. The auditorium is heat- 
ed by means of the indirect system, and 
the rest of the building by the direct sys- 
tem with low-pressure steam. The boiler 
plant is located in the basement and con- 
sists of three horizontal tubular boilers 
which furnish steam at a pressure of 
one and one-half pounds, the pressure be- 
ing kept constant by means of an auto- 
matic regulator. The automatic regu- 
lator acts when the boiler pressure rises 
by cutting off the supply of air to the fire 
and thus causing the pressure to fall 
again; in case the regulator should fail 
to work the boiler is provided with a safety 
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rest on brackets so as to have a clear space 
underneath; for sanitary reasons this 
method of hanging the radiators was to 
a certain extent necessary, as they were 
installed before the floors were in place. 

For the purpose of ventilation, is pro- 
vided one electrically driven fan which 
furnishes 1,712,000 cubic feet of fresh air 
per hour, which, when the house is full, 
means 1,175 cubic feet of air per person. 
The air is drawn in at a suitable point 
and is drawn through a purifying cham- 
ber before being distributed throughout 
the building. In the winter the air is 
heated and when necessary its humidity 
increased before being distributed. The 
arrangement of the seats in the auditori- 
um and the stepping up enable the air 
to be circulated through vents in the step- 
risers, the air being forced upward in 
order to avoid raising a dust. The vents 
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are of such large size and are so numer- 
ous that the entering speed of the air 
amounts to six inches per second, so that 
the effect is hardly perceptible. The size 
of these openings may be regulated as oc- 
casion requires. The effect of draughts 
caused by the opening of theatre doors is 
avoided by keeping the pressure of the 
air in the auditorium slightly above that 
of the outside air. The discharge canal is 
above the ceiling, and extent of the open- 
ing to it may be governed from a central 
regulating room of the plant in which 
are located pressure and temperature 
gauges which show the conditions exist- 
ing in the various parts of the building. 
In connection with this system of ven- 
tilation it may be pointed out that there 
is a considerable gain, in case of fire, by 
having the pressure in the auditorium 
above that on the stage, as under these 
circumstances a delay in dropping the iron 
curtain does not mean that the flames 
will rush out into the auditorium. This 
theatre was built and is operated under 
the supervision of the Prinzregenten 
Theatre Company, which was formed for 
the purpose. 
sn Sle aces 
Experiments with a New Primary 
Cell. 

At a recent meeting of the Faraday 
Society, Mr. E. George P. Bousfield gave 
an account of some tests conducted with a 
primary cell invented some years ago by 
Mr. W. R. Bousfield. This cell consists 
of an inner porous, pot containing nitric 
acid and a carbon pole, and of an outer 
vessel containing sodium hydrate in solu- 
tion and a metal pole, preterably zinc. 
Experiments show that the best results are 
obtained by using nitric acid of a maxi- 
mum conductivity (that is, a thirty-one - 
per cent solution), and a sodium hydrate 
solution of maximum conductivity, or a 
strength slightly below this (that is, a 
solution of from twelve to fifteen per 
cent). Using these solutions of zinc and 
carbon gives an open-circuit voltage of 
2.6; and on closed-circuit, the voltage 
falls off but slowly. A cell containing 
one-half litre of dilute nitric acid and one 
and one-half litres of the sodium hydrate, 
with a zine plate having an area of 300 
square centimetres, was short-circuited 
through an ammeter, the resistance of the 
entire circuit being 0.6 ohm. ‘The resist- 
ance of the cell was 0.51 ohm. When 
the circuit was first closed, the voltage 
was 2.55, and the current 4.18 amperes. 
At the end of one hour the voltage had 
fallen to 1.60, and the current to 2.61. At 
the end of six hours, the voltage had 
fallen to 1.14, and the current to 1.75 am- 
peres. Other acids may be used, some of 
them giving higher electromotive forces, 
but a shorter life. A table is given, show- 
ing the electromotive forces for different 
combinations of metals and acids. The 
highest voltage is given with aluminum 
or magnesium in chromic acid, the open- 
circuit voltage being 2.8. 
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Lecture on the Edison Storage 
Battery. 

Despite the inclement weather, an un- 
usually large audience was present at the 
meeting of the New York Electrical So- 
ciety on April 27 to hear Mr. R. A. Fliess 
lecture on “The Edison Storage Battery.” 
M. Fliess, who has taken no small part in 
the development of the battery, showed 
himself thoroughly conversant with his 
subject, speaking fluently without re- 
course to notes. His remarks were sup- 
plemented with a large number of lantern 
slides showing the constituent parts of 
the cell, the assembled unit, and the vari- 
ous devices used in manufacturing and 
testing. Considerable attention was paid 
to the historical side, and the auditors 
were particularly impressed by the amount 
of time and labor which had been bestowed 
on the improvement of details, such as 
the shape and composition of the insulat- 
ing sheets between the plates, the form 
and position of terminals. Mr. Fliess 
said that months had been spent on each 
of these points and the lantern slides 
further evidenced that the Edison cell 
of to-day is a result of an evolution. Of 
course, such objects as the composition 
of the active material and the proportion- 
ing of the pockets containing same are 
the results of an almost infinite number 
of experiments. That the time neces- 
sary for development had been well spent 
was demonstrated by the curves thrown 
on the screen, which showed how greater 
and greater capacity, higher voltage and 
longer life had been obtained in the suc- 
cessive constructions. 

The curves of the action on discharge 
received much attention. It was made evi- 
dent that the Edison cell can be dis- 
charged at several times the normal rate 
without appreciable loss of ampere-hour 
capacity. That a heavy charging current 
can be used without injury to the plates 
was also apparent. Continuous jolting 
up and down and rough handling gen- 
erally, even while charging and discharg- 
ing, were stated to have no injurious 
effect. Finally, figures were presented 
giving the output per pound of cell and 
reference was made to the tests of the 
cells in automobiles. 

Mr. R. H. Johnston, who opened the 
discussion, raised a number of points not 
covered in the lecture. While conceding 


certain specific advantages of the Edison 
cell over the lead cell, he took exception 
to certain comparisons made by the lec- 
turer, and enquired particularly what pro- 
portion of the energy which is supplied 
to the Edison cell on charging is given 
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out on discharging. He asked if, on this 
basis of comparison, the Edison cell does 
not show a lower efficiency than the lead 
cell? Reasoning from the nature of the 
reaction within the Edison cell and the 
composition of the plates Mr. Johnston 
continued, the water must necessarily be 
frequently renewed, possibly after each 
charge. As ordinary water is unsuitable 
owing to its carbonic acid or carbonate 
content, is it not necessary to use dis- 
tilled water and is not the difficulty of 
procuring this a drawback in automobil- 
ing? 

Mr. J. Bijur, who followed, was not 
even willing to concede greater lightness, 
and he said that the watt-hours per unit 
weight of cell assigned by Mr. Fliess for 
the lead cell were too low, he having ob- 
tained higher results in his own practice. 

Mr. Connors gave a concrete illustration 
of the relative adaptability of the two 
types of: cells to a certain electric launch. 
The Edison cells would have taken more 
space than he had at his disposal and were 
much more expensive, so he had chosen 
the lead cells. 

Mr. Fliess then-replied to the various 
criticisms. He admitted that the Edison 
cell shows a lower efficiency on a normal 
discharge rate, but asserted that at the 
higher rates the efficiency of the Edison 
cell equaled and eventually exceeded that 
of the lead cells. He also admitted that 
frequent refilling was necessary and that 
distilled water only could be used. Mr. 
Connor’s statement, he concluded, about 
the relative amount of space was correct, 
and while the initial cost of the Edison 
cell is higher, its greater stability, he said, 
makes it the cheaper in the end. 

_— 
Incombustible Celluloid. 

It is reported that two Frenchmen, 
MM. Mabille and Lerclerc, have patented 
a process for making a kind of celluloid 
which is incombustible. To a solution 
of celluloid is added a mixture of ether 
and alcohol containing certain iron salts. 
A clear liquid of ithe consistency of syrup 
results, and if the solvents are driven off 
from this, an incombustible non-inflam- 
mable celluloid remains. It would ap- 
pear from the announcement that a chlo- 
ride of iron is used, since it is stated that, 
should the celluloid become heated, the 
gases of the chlorine components would 
extinguish the flames. The material can 
be worked as easily as ordinary celluloid, 
and it is thought that it will be valuable 
in the manufacture of electrical appa- 
ratus. 
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The Annual Report of the General 
Electric Company. 

The twelfth annual report of the Gen- 
eral Electric Company, Schenectady, 
N. Y., has been presented to the stock- 
holders. President C. A. Coffin, in his 
annual statement, calls attention to the 
following figures: the profits of the com- 
pany for the past year, including a profit 
of $138,644.06 upon securities sold, and 
$750,796.69 royalties, dividends, sundry 
profits, ete., after deducting all general 
and miscellaneous expenses and allowances 
for depreciation, losses and writing off 
$553,773.01 from patent account and $2,- 
027,841.52 from the factory plants and 
machinery, were $7,865,376.89, less cost 
on debentures of $76,007.15, making a 
total of $7,789,369.74. From this must 
be subtracted the net debit to profit and 
loss in writing off the patents, etc., of the 
Stanley Electric Manufacturing Company 
and other acquired interests and balance 
due on all turbine patents acquired by the 
company, and in revaluing the stocks and 
bonds owned, $1,470,098.98, leaving a 
balance of $6,319,270.76. 

The amount of surplus at the end of 
the last fiscal year was $4,482,701.99, 
making a total surplus of $10,801,972.75. 
Deducting dividends paid during the 
year of $3,508,284, there was a surplus, 
January 31, 1904, of $7,293,688.75. 

The total sales (amount billed to cus- 
tomers) during the past year were $41,- 
699,617. The orders received during the 
year include generators, rotary converters 
and steam turbines aggregating about 
900,000 horse-power; more than 7,000 
railway motors, aggregating over 300,000 
horse-power ; over 650,000 horse-power in 
transformers ; more than 15,000 stationary 
motors, aggregating over 200,000 horse- 
power (stationary motors include both al- 
ternating and direct-current apparatus) ; 
75,000 arc lamps and 110,000 meters. 

The report states that the equipment 
of the Manhattan Elevated Road in New 
York city has been completed and has 
continued to operate with complete suc- 
cess, frequently carrying more than 1,000,- 
000 passengers per day. Most of the 
equipment for the Interborough Rapid 
Transit Company, New York city, has 
been delivered, and many of its cars have 
been operated for months on the lines of 
the Manhattan division. Considerable 
progress has been made during the year 
in this important branch of the business. 
The New York Central Railroad has 
placed large orders with the company for 
electrical apparatus to operate its trains 
south of Croton (a distance of thirty- 
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four miles from the Grand Central sta- 
tion). 

The Sprague-General Electric control 
equipments on the Manhattan Elevated 
in New York city have continued to give 
satisfaction to the road’s officials and engi- 
neers, and by prolonged tests have proved 
their strength, durability and reliability. 
The same is true of the Interborough 
equipments during the time that they have 
been in operation. During the year, orders 
have been secured for the complete equip- 
ment of the elevated road in Boston with 
the Sprague-General Electric system, and 
orders for the same type of multiple-unit 
control have been given by the Yerkes 
system of underground roads in London 
to the British Thomson-Houston Com- 
pany, and by the Metropolitan Under- 
ground Railway, of Paris, to the French 
Thomson-Houston Company. The Central 
Underground Railway, of London, has 
also equipped its entire system with the 
Sprague-General Electric control. At 
present there are fifty-three roads using 
this system of control, on 2,595 cars. 

Concerning the manufacturing depart- 
ment, the following developments have 
taken place at Schenectady, N. Y.: the 
balance of a new machine shop of 117,- 
000 square feet has been completed, and 
the building occupied since July 1. The 
new power-house is nearly completed, and 
4,000 horse-power are now in service. A 
storehouse and transformer building of 
176,000 square feet has been completed. 
A machine shop of 237,000 square feet, 
for the manufacture of steam turbines, 
was started about six months ago. The 
foundations are laid, and the structural 
ironwork is erected. 
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The following developments have taken 
place at the Lynn, Mass., works: build- 
ings of 180,000 square feet, for the manu- 
facture of railway motors, transformers, 
small motors and accessories, were com- 
pleted early in the year. A machine 
shop of 137,000 square feet was begun 
several months ago, and its construction 
is well advanced. This building will be 
used for the manufacture of steam tur- 
bines. 

At the Harrison, N. J., works, build- 
ings mentioned in the last report, aggre- 
gating 42,000 square feet, have been com- 
pleted. 

Engineering work during the past year 
has been devoted largely to the extension, 
improvement and cheapening of its es- 
tablished lines of apparatus. ‘There has 
been a continued increase in the applica- 
tions of the electric motor to industrial 
work. There has been a steady increase 
in the number of long-distance trans- 
mission plants. The electric presstire used 
commercially has increased from 10,000 
in 1893 to 60,000 volts in 1903, and the 
company now has five large plants under 
construction employing 60,000 volts. The 
average size of the transformer used in 
such installations has increased from 100 
kilowatts to 1,000 kilowatts, and the maxi- 
mum size from 300 kilowatts to 2,500 kilo- 
watts. 

The various installations mentioned in 
previous reports, in which electricity is 
transmitted long distances, have continued 
to be commercially successful. Five thou- 
sand horse-power capacity in generators, 
with the necessary transformers, have been 
ordered by the government of Mysore, 
India, for the Cauvery-Kolar plant. This 
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nearly doubles its original capacity. The 
remaining 5,000-horse-power generators 
for power station No. 2 at Niagara Falls, 
N. Y., have been completed, and there are 
now in operation in this station eleven 
machines of the General Electric manu- 
facture, making a total of 55,000 horse- 
power. There has also been shipped the 
first of the 10,000-horse-power generators 
intended for the Canadian development 
of the Niagara Falls power, and the 
second and third machines of this size are 
nearly completed. The company has de- 
signed and delivered to the Baltimore & 
Ohio Railroad two large electric locomo- 
tives of the multiple-unit type, to be 
used in hauling trains through the tunnel 
under the city of Baltimore. These loco- 
motives are in addition to those originally 
purchased in 1894, which are still in suc- 
cessful service. 

The New York Central & Hudson River 
Railroad Company has placed an order 
for thirty electric locomotives, which will 
be used in hauling all trains on that por- 
tion of the main line within a radius of 
thirty-four miles of the Grand Central 
station. Each of these locomotives will 
have a capacity of about 2,500 horse- 


power. 

The past year has been marked by the 
successful introduction of the Curtis steam 
turbine. A large line of turbo-generators, 
varying in size from 114 horse-power to 
7,500 horse-power, has been developed. 
The company has sold 350,000 horse- 
power, of which 35,000 horse-power have 
been installed and are in successful op- 
eration. 

A larger number of letters-patent, cov- 
ering new and important designs and de- 
vices, has been applied for during the past 
year than in any previous year. 
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THE APPLICATIONS OF ELECTRICITY 
TO METALLURGY. 


BY JOSEPH W. RICHARDS, A. ©., PH. D. 


Metallurgy is the art of extracting 
metals from their ores; of refining them 
to the purity required by the metal in- 
dustries; and of melting, alloying, cast- 
ing and working them, into the forms 
needed by the manufacture of metallic 
articles. 

The metallurgist takes the ore from 
the miner; this is his raw material, and 
he furnishes the metal to the various in- 
dustries in the form of ingots, slabs, rods, 
bars or castings. The workman who by 
cunning craft transforms these crude 
forms into articles of use or beauty is 
a metal worker, but not a metallurgist 
in the sense in which I am using the 
term. 

The operations of metallurgy are me- 
chanical and chemical. A few of the 
metals occur in the bosom of mother earth 
in the native, metallic condition. Such 
are particularly gold, silver, platinum, 
copper, arsenic, antimony and bismuth. 
The treatment of these ores is not neces- 
sarily chemical. The metal may in any 
of these cases be extracted from the mass 
of ore by crushing and mechanical con- 
centration, or by melting out, or by vapor- 
ization. Such are purely physical or me- 
chanical processes. 

The other metals, and indeed all of 
the above also, except gold, platinum and 
bismuth, occur in largest quantity in na- 
ture as chemical compounds, which are 
broadly divisible into two classes: sul- 
phur compounds and oxygen compounds. 
The extraction of the useful metal from 
these compounds is essentially a chemical 
problem, using mechanical processes such 
as concentration or grinding, or physical 
processes such as melting and vaporizing, 
as accessories. ‘The question confronting 
the metallurgist in these cases is, “how 
can I most cheaply decompose this chemi- 
cal compound and bring forth the metal 
in the free state?” 

The answer to this query has been the 
devising of chemical processes of the most 
diverse and interesting character. Oxi- 
dized ores are commonly reduced by the 
agency of carbon or its first derivative, 
carbonic oxide gas, illustrations of which 
are our huge blast furnaces for reducing 
iron ores; the more modest cupola smelters 
for lead, copper and tin; the compli- 
cated retort furnace, with condensers at- 
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tached, for zinc; the expensive crucible 
method for manganese and chromium. 
Some oxidized ores, as of aluminum, 
magnesium, calcium, barium and stronti- 
um, are not reducible by carbon at ordi- 
nary furnace heats, and the metallurgist 
has isolated these metals only by attack- 
ing the question in flank, and converting 
these oxides first into chlorides or fluo- 
rides and then decomposing these by 
stronger metals, such as sodium or potas- 
sium. 

The sulphides as a class are not de- 
composable by carbon, but they are for- 
tunately all convertible into oxides by 
roasting them at redness in a current of 
air, and the oxide formed may then be 
reduced in the same way as an oxidized 
ore. The sulphide of mercury is excep- 
tional in that it roasts directly to metallic 
mercury vapor, which needs only conden- 
sation. 

Of the common metals, the following 
are their most common ores: 

Tron, oxides; lead, sulphide; zinc, sul- 
phide; antimony, sulphide; copper, sul- 
phides; tin, oxide; aluminum, oxide; 
nickel, sulphide; mercury, sulphide; gold, 
native; silver, sulphides; bismuth, native ; 
magnesium, carbonate; chromium, oxide; 
tungsten, oxides; titanium, oxide; mo- 
lybdenum, sulphide; vanadium, oxide; 
cadmium, sulphide; uranium, oxide; 
cobalt, arsenide; tellurium, tellurides; 
platinum, native. 

Electricity is used to assist the metal- 
lurgist in three fundamentally different 
ways, viz.—1l. Mechanically. 2. Thermally. 
3. Electrolytically. 

1. Mechanical Applications—The me- 
chanical assistance of electricity is here 
meant as not including the ordinary elec- 
tric devices, such as elevators, cranes, mo- 
tors, ete., but is intended to include all 
those mechanical processes, which when 
applied to ore or metal aid in its extrac- 
tion. It refers particularly to the elec- 
tromagnetic and electrostatic concentra- 
tion of the heavy metallic parts of ores, 
with the rejecting of the worthless gangue 
material. 

A treatise might be written, in fact has 
been written, upon this subject alone. 
Within less than a year F. Langguth has 
published a monograph on “Elektromag- 
netische Aufbereitung,”! which describes 
at length the various electromagnetic 
processes for dressing and concentrating 
ores. This branch of electrometallurgy 
is already rendering important service to 
the iron industry in making it vossible to 
use ores which were otherwise too lean or 

1 Published by W. Knapp, Halle. 
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too impure to be put into the blast fur- 
nace, and has thus added largely to our 
available supplies of iron ore. 

A principle differing from the time- 
honored electromagnetic concentration is 
the electrostatic process, based on the re- 
pelling force of electrostatically charged 
particles, devised by Blake and Morscher. 
The machine and process are described, 
with illustrations, by Swart, in the En- 
gineering and Mining Journal for Janu- 
ary 24, 1903. When the mass of ore and 
gangue particles is brought into contact 
with a statically charged metallic surface, 
narticles of low conductivity become 
charged and repelled, while those of high 
conductivity are not repelled. Some in- 
teresting separations, differing radically 
from electromagnetic separations or spe- 
cific gravity separations, can be thus ac- 
complished. As a general rule, the metal- 
lie compounds present, as sulphides, etc., 
are good conductors, while the gangue of 
quartz, lime, etc., is a poor conductor; 
but there are interesting exceptions, such 
as zine blende, which is a poor conductor, 
and can be thus separated from pyrite, 
galena and chalcopyrite, or from mag- 
netite and pyrrhotite, dryness being the 
only requirement and proper sizing. A 
one-horse-power static machine, generat- 
ing current at 10,000 to 20,000 volts, will 
treat twelve to fifteen tons in twenty-four 
hours. This process is therefore a me- 
chanical separation on a newly applied 
electrical principle, and gives promise of 
being extremely useful to the metallurgist 
in some special cases, such as the treat- 
ment of mixed complex sulphide ores. 

2. Thermal Methods—The electrother- 
mal processes useful to the metallurgist 
are numerous and important.1 In them 
the energy of the electric current is con- 
verted into heat, and the processes are 
either merely mechanical processes, such 
as melting, volatilization or heating alone ; 
or chemical processes, such as purification 
of ore, or reduction to metal, in which 
the electric current acts simply as the 
source of the heat needed. Since the 
chemically decomposing or electrolytic ef- 
fect of the current is not utilized in this 
class of processes, they ordinarily operate 
quite as effectively and efficiently with an 
alternating electric current as with a di- 
rect; in fact, there is a decided prefer- 
ence in this line for using only alternat- 
ing current, since it is more manageable 
and easier to obtain. 

We may divide these electrothermal 
metallurgical operations into two classes, 
viz., those operating by an are and those 





1 This class of furnaces is thoroughly discussed by 
W. Borchers, Die Elektrische Oefen, Halle, 1895. 
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operating only by the incandescence of an 
electrically heated conductor. 


The first class, the arc furnaces, are not: 


so extensively used as the second class. 
Henri Moissan has been the chief inves- 
tigator of the possibilities of the arc fur- 
naces, and in his classical work! has given 
us the results of using various forms for 
different chemical and metallurgical op- 
erations. But long before him, pioneers 
in electrometallurgy had devised and pat- 
ented similar operations. Pichon, in 
1854, proposed to feed a mixture of metal- 
lic ore and carbon into the space between 
two powerful are light carbons, and thus 
smelt the ore. Siemens, in 1879, proposed 
to melt steel by making it one pole of a 
powerful arc, in a crucible, and actually 
operated a furnace on that principle, but 
it was not commercially profitable. Cap- 
tain Stassano, in Italy, has recently op- 
erated a furnace resembling a small blast 
furnace, in which the heating agent was 
a powerful electric arc placed just above 
the crucible of the furnace, which, partly 
by contact with the charge but more by 
radiation and conduction, heated the iron 
ore, carbon and fluxes charged to the nec- 
essary temperature to produce fluid steel 
and slag. This method also has not as 
yet ‘been applied profitably to the reduc- 
tion of iron ores, but its application to the 
reduction of copper ores, where power can 
be had cheaply and fuel is dear, is more 
promising. An older idea is to mix the 
ore to be reduced with carbon and to com- 
press it into solid electrodes, which are 
then used as the terminals of an arc, and 
the smelting takes place in the arc itself, 
while reduction may take place in the 
body of the carbons just a little back of 
the terminals and the extreme tempera- 
ture of the arc. 

Several electric furnaces now in prac- 
tical application unite the heating by arc 
and by incandescence. Such is the melt- 
ing and purification process for purifying 
bauxite used by Mr. Hall. The aluminum 
ore, mixed with sufficient carbon to re- 
duce its impurities, is fed into the vicinity 
of very powerful arcs, where it is fused by 
contact and the radiated heat. The fused 
mixture falling beneath the are becomes 
the other pole, and is subsequently kept 
melted and enabled to complete its re- 
action by the passage of the current 
through it. In this way a body of material 
several feet deep can be kept in fusion 
while the actual fusion to start with is 
affected at the surface of the bath by the 
heat of the arcs springing to its surface 
from the overhanging carbons. This 
method is very effective in localizing heat 
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where it is needed in greatest amount, 
and yet distributing a part of it through 
a large body to maintain it in fusion after 
it is once melted. 

The chief difficulty in managing arc 
furnaces is the variability in the resist- 
ance of the arc, caused by irregularities 
in the wearing away of the terminals, 
and by foreign material bridging over 
from time to time. These variations are 
trying on the electrical machinery, and 
tend to reduce the efficiency of the op- 
eration as a commercial process. 

Heating by incandescence is the more 
largely applied principle in electric fur- 
naces. Before describing this class of 
operations we must clear the ground by 
limiting the incandescence to that of con- 
ductors which are not being used as elec- 
trolytes, else otherwise we would pass in 
our description to the “electrolytic” metal- 
lurgical processes, which are of a funda- 
mentally different character from the elec- 
trothermal processes now under discus- 
sion. The operations now being discussed, 
in which the current acts only as a heat- 
ing agent and does not perform elec- 
trolysis, are called “electric furnace proc- 
esses”; those electrolytic processes, of our 
third class, in which heating is essential 
and is incidentally supplied by the energy 
of the current performing electrolysis, are 
called “electrolytic furnace processes.” 
The latter must be discussed in their own 
class, because of the essential electrolytic 
character of the operations produced in 
them. 

Electrothermal, or electric furnace, 
processes are extremely useful to the 
metallurgist, and may take many forms. 
They may be used in the form of the 
incandescence of solid or liquid conduc- 
tors, the former continuous or granular, 
and used for simple heating, melting, or 
for provoking chemical reactions. 

Using solid conductors of carbon or a 
difficultly fusible metal, we have the elec- 
trically heated muff'es or crucibles, which 
have the conductors wound around them 
or embedded in their sides, and which are 
so useful in the laboratory and for per- 
forming metallurgical cperations on a 
small scale with an exact regulation of 
temperature, such as tempering steel and 
niaking alloys. Again, if the material 
to be treated is packed around the solid 
conductor it may be heated up to its re- 
acting point by the heat radiated and 
conducted from the incandescent conduc- 
tor. Such operations were conducted on 
many difficultly reducible oxides by W. 
Borchers, in 1892, by using a thin pencil 
of electric light carbon as the heat pro- 
ducer, and packing around it the oxide 
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to be reduced mixed with carbon. In this 
way all the metallic oxides are capable of 
being reduced, and the process is at pres- 
ent commercially applied to reducing 
tungsten, titanium and similar metals 
which can not be reduced by carbon at 
ordinary furnace heats. The production 
of carborundum bby heating a mixture of 
silica with carbon in excess, by the use 
of a solid carbon conductor four inches 
square, is an application of the incandes- 
cent electric furnace principle; but the 
operation is one belonging to the field of 
industrial chemistry, and not to metal- 
lurgy, since the product is not metallic 
silicon, but silicon carbide, and the op- 
eration is therefore not a metallurgical 
operation nor part of the metallurgical 
industry. 

Quite recently Mr. F. J. Tone, of 
Niagara Falls, has devised a furnace for 
the reduction of oxides whose tempera- 
ture of volatilization lies close to the tem- 
perature of reduction. This furnace con- 
tains a vertical column of carbon blocks 
piled upon each other, and forming prac- 
tically a solid carbon core, around which 
is the mixture of fine carbon and the oxide 
to be reduced. As the reduction of the 
charge proceeds, being heated up to the 
reacting temperature by the incandescent 
core, the reduced metal trickles down the 
furnace and thus escapes from the intense 
heat as fast as it is reduced. This pretty 
metallurgical operation has already re- 
sulted in the production of metallic sili- 
con at a low cost. I have seen two heavy 
barrels full which Mr. Tone has made,! 
and the principal difficulty now is to finc 
commercial uses for this pure silicon at 
a reasonable selling price. 

Some very important developments are 
now being made in the utilization of elec- 
tric furnaces with fused metallic conduc- 
tors. Such are the many forms of fur- 
naces now in use for producing steel. An 
entire evening would be none too long for 
describing the present condition of the 
electric furnace production of steel. Vari- 
ous ways of applying the current have been 
tried, but the most successful are those 
in which the steel itself, lying in a long 
trough or gutter, forms the resistance ma- 
terial and conducts the heating current. 

In the Gin furnace? the trough has a 
serpentine course, passing several times 
up and down the length of the furnace 
hearth, and being tapped at the bends. 
The terminals are large blocks of steel, 
which from their size remain solid, and 
are also prevented from melting by being 





1A large piece weighing several pounds was exhibited 
at the lecture. 

2 As described at length by Mr. MeN. ~— in Elec 
trochemical Industry for January, 1904, p 
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water-cooled. The operation is that of 
the ordinary open-hearth process, except 
that oxidation is produced entirely by iron 
ore instead of by air, and the quality of 
the steel is claimed to be equal to crucible 
steel. It is claimed also that steel can be 
thus made, using power at twenty dollars 
per horse-power-year, at lower prices than 
by present open-hearth methods. 

The Kjellin furnace? is based on the 
use of liquid steel itself as resistance, but 
embodies the brilliant idea of shaping the 
trough of steel into a circle, and heating 
it by induced currents alone, the ring of 
steel being the secondary circuit of a 
transformer, of which the primary is a 
heavy coil encircling a magnet, one pole 
of which passes through a hole in the 
centre of the furnace. The output is 
reported to be 100 pounds of steel per 
kilowatt-day, which amounts to only two 
dollars per ton of steel for power. 

There is not the slightest doubt that 
within a short time electric steel furnaces 
will be as numerous as ordinary open- 
hearth steel furnaces, and, in the writer’s 
opinion, the days of the crucible steel 
process are numbered, for the electric fur- 
nace can already compete in any locality 
with the crucible furnace for manufactur- 
ing high-grade and special steels. 

A very effective means of diffusing the 
heat-developing power of the current pass- 
ing through a conductor, so as to heat up 
a large space, is to break up the conductor 
into a large number of irregular frag- 
ments, as by using it in a granular con- 
dition, for instance, and then to pass the 
current through it. Under these condi- 
tions the current passes from piece to 
piece through innumerable contact points ; 
and since these are points rather than 
surfaces, the local resistance at the con- 
tacts is very high, and a great develop- 
ment of heat is possible from a relatively 
small weight of resistance material. Ball 
and Guest used this principle in 1883 
to bake incandescent light filaments, 
which they embedded in granular carbon 
and then passed an electric current 
through the latter. In 1893, E. G. Ache- 
son used the same principle in making 
carborundum, the granular carbon taking 
the form of a cylindrical core around 
which the carborundum producing charge 
was placed, and the heat developed in the 
core raised the surrounding charge to 
the reacting temperature. Neither of 
these was a metallurgical operation, and 
the credit of applying this principle to 
metallurgical processes belongs to E. and 
A. E. Cowles, who, in 1885, invented the 
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process of mixing the granular resist- 
ance material with the ore to be reduced 
and passing an electric current through 
the mixture, whereby the ore was in inti- 
mate contact with the electrically heated 
resistance material, and therefore imme- 
diately subjected to the electrical heat at 
the point of its generation. The process, 
its mode of operation, and its results 
were very thoroughly described by my 
friend, Mr. Cowles, before this society, as 
set forth in your proceedings for 1885-86, 
page 74. 

The method of operation of this proc- 
ess is familiar to probably every one. On 
account of the intensity of the heat to 
which the charge is raised, volatile metals 
can be obtained as alloys only, by mixing 
a less volatile metal or its oxide in the 
charge. Thus the Cowles company pro- 
duced aluminum alloys with copper and 
iron, copper alloys with silicon, and 
other such alloys, but could not pro- 
duce pure aluminum or silicon in this 
manner. Within the last few years this 
method of operation has been extensively 
adopted for producing alloys of iron with 
manganese, silicon, chromium, tungsten, 
molybdenum, vanadium, boron, etc., for 
use in the manufacture of special steels. 
In producing these alloys, which require 
a high temperature for reduction, the 
electric furnace has already gained a com- 
mercial position which makes it an im- 
portant factor in the iron industry. 

The particular advantages of electric 
furnace heat are: 

1. It can be generated up to 3,500 
degrees centigrade, which is at least 1,500 
degrees higher than can be obtained in 
fuel-fed furnaces. 

2. It is applied internally, or in 
such close contact with the material to 
be heated that it is greatly more efficiently 
applied than the ordinary forms of heat- 
ing. 

One horse-power-year costs from ten 
dollars to twenty-five dollars at estab- 
lished water-power installations, and its 
heat-producing power is 15,000 calories 
per day, or the equivalent of the full 
calorific power of two kilos of good coal. 
This gives the heating power of a horse- 
power-year as that of 730 kilos, or three- 
quarters of a ton of coal. But for a 
given heating effect the electric heat can 
be applied (for instance, to melting steel) 
at an efficiency of seventy-five per cent, 
whereas the heat of combustion of coal 
is at most applied at an efficiency of 
twenty-five per cent. We may say, there- 
fore, in general, that the electric heating 
will cost less where coal costs per ton over 
one-half of the price paid per electrical 
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horse-power-year. This is on the assump- 
tion that coal can be so used as to pro- 
duce the effect desired, and ignoring 
many other advantages which electrical 
heating possesses, and which in many 
cases make its use preferable even at sev- 
eral times the cost of a ton of fuel per 
horse-power-year. 

3. Electrolytic Methods—These are the 
processes where the chemical decomposing 
power of the current, its ability to per- 
form electrolysis, is utilized. They may 
be all classed under three heads: 

1. The material being treated is the 
electrolyte, or part of the electrolyte. 

2. The material being treated is the 
anode, or placed in contact with the 
anode. 

3. The material being treated is the 
cathode, or placed in contact with the 
cathode. 

The electrolyte may be a solution in 
water or a fused salt. 

We will discuss first the phenomena of 
electrolysis and its attendant chemical 
phenomena, in order to understand the 
principles of action which the metallur- 
gist has at his command in employing 
electrolysis. 

When a direct electric current passes 
through a liquid compound body it tends 
to separate it into two integral parts, its 
positive and negative constituents, or, 
otherwise stated, its metallic base and its 
acid radical. The water of an aqueous 
solution is never decomposed primarily so 
long as there is sufficient salt in the so- 
lution to carry the impressed current, no 
matter how much stronger a compound 
than water the dissolved salt may be. 

This primary electrolysis is a simple 
decomposition of the compound into two 
primary constituents, which are liberated 
at the surface of the two electrodes where- 
at the current enters and leaves the elec- 
trolyte—points which may be placed a 
fraction of an inch apart, or thirty feet 
or a mile apart, if the apparatus is of that 
size. 

The constituents tending to be liber- 
ated, the acid radical at one pole and the 
basic metal at the other, may be liberated 
actually as such, or they may, by simul- 
taneously reacting upon the electrodes or 
upon ithe electrolyte in contact with the 
electrodes, give rise to so-called secondary 
actions, whereby the ultimate results of 
the passage of the current are the ultimate 
products thus developed. It is important 
that we recognize clearly what the tend- 
ency or characteristics of these secondary 
reactions are at the two poles. At the 
cathode, the basic metal tending to be set 
free, the electro-positive constituent of the 
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compound primarily decomposed exerts, 
on the cathode, or, on the electrolyte it- 
self, a chemical reducing action, tending 
to decompose compounds of weaker 
metals, and by abstracting or uniting with 
their acid constituent to set their base 
free. If, therefore, the metallic com- 
pound to be acted upon is made the cath- 
ode, or brought into intimate contact with 
the cathode, the tendency of the passage 
of the current is to abstract its acid con- 
stituent and to leave its base free in situ. 

If, on the other hand, we consider the 
action at the anode, the acid radical, 
which tends to be liberated there, exerts 
upon the anode or upon any substance in 
contact with it the exact opposite of a 
reducing effect, namely, an acidifying or 
(to use a recently coined term) a per- 
ducing effect, corresponding to what 
chemists indicate by “oxidation,” used 
in the general sense of increasing the 
amount of acid constituent in a com- 
pound. The tendency of a metal used as 
anode, or, in intimate contact with the 
anode, is to take it into combination, by 
which it becomes, in general, part and 
parcel of the electrolyte itself, and is ulti- 
mately deposited out upon the cathode; 
upon a metallic compound thus used the 
tendency is to extract its base and leave 
its acid constituent free, in place of the 
acid radical which would have been liber- 
ated by the primary action of the current. 
The action at the anode, in fact, is analo- 
gous to the action of the concentrated acid 
corresponding to the acid radical being 
liberated by the primary decomposition of 
the electrolyte, but is in general much 
more intense. The action, finally, may be 
described as the exact opposite of the 
secondary action at the cathode, since the 
tendency of the action on a metallic com- 
pound is here to extract its basic constitu- 
ent and to leave its acid constituent free 
in situ. 

With these preliminary ideas fixed in 
mind, we will discuss the three principles 
on which electrolytic methods are useful 
to the metallurgist, and their applications. 

The use of the material under treat- 
ment as the electrolyte, or part of the 
electrolyte, is a fruitful source of electro- 
metallurgical processes, and has given to 
us electrolytic sodium, potassium, lithi- 
um, calcium, barium, magnesium, alumi- 
num, manganese, titanium, chromium, 
and several other metals. The principle 
may be applied in two different ways: 
thus, first, if a fusible compound of the 
metal desired is easily obtainable, that 
compound may be directly fused and elec- 
trolyzed. This was the principle on which 
Sir Humphry Davy obtained sodium and 
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potassium from their fused hydrates, 
Bunsen obtained magnesium and alumi- 
um from the fused chlorides, Deville ob- 
tained aluminum from its fluoride mixed 
with sodium fluoride, Guntz obtained 
lithium from its fused chloride, and Ash- 
croft and Swinburne have recently ex- 
tracted zinc on a commercial scale from 
its fused chloride. In fact, any fusible 
salt of a metal which can be easily pro- 
duced may thus serve as the basis of an 
electrolytic method for the extraction of 
the metal, the latter being obtained in the 
solid, liquid or gaseous state, according 
to the temperature at which the elec- 
trolysis takes place, and the metal in 
the liquid state either sinking .to the 
bottom of the bath or floating on top, 
according to the relative specific gravities 
of the fused metal and fused salt. 

In thus electrolyzing a fused metallic 
salt it is almost an invariable rule that 
the output of metal will represent more 
nearly 100 per cent efficiency on the am- 
peres, the nearer to its melting point the 
salt is when electrolyzed. In electrolyzing 
fused lead chloride, for instance, Beetz 
obtained 99.8 per cent efficiency on the 
current used at the melting point, only 
fifty per cent efficiency at 150 degrees 
above the melting point, and practically 
no metal at nearly the boiling point of 
the salt. In electrolyzing fused caustic 
soda to produce metallic sodium, the out- 
put falls rapidly from about ninety per 
cent within ten degrees of the melting 
point (309 degrees), to zero at twenty- 
five degrees above the melting point. Mr. 
Castner, the inventor of this latter proc- 
ess, claims in his patent merely the elec- 
trolysis of fused caustic soda at a tem- 
perature within twenty-five degrees centi- 
grade of its melting pomt, and has thus 
covered what he has found to be the one 
practical condition necessary in order to 
obtain the metal from that salt. 

As regards the power necessary for this 
electrolysis, the direct electric current is, 
as a chemical decomposing agent, prac- 
tically omnipotent. A drop of poten- 
tial of five volts from one electrode to 
the other, in addition to the ordinary 
voltage necessary to send current through 
the bath considered merely as a conduc- 
tor, is sufficient to decompose the strong- 
est chemical compound known, while the 
average chemical compound absorbs only 
one to two volts per bath. Expressing 
this in another way, which may appeal 
more plainly to the electrician, if a given 
bath will pass 10,000 amperes of alternat- 
ing current with a drop of potential of 
three volts, and no decomposition taking 
place, it will pass 10,000 amperes of di- 
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rect current with a total drop of between 
three and eight volts, and with total de- 
composition of the bath occurring. 

The output of metal is proportional to 
the amperes of current passing, according 
to Faraday’s laws. The drop of potential 
due to the ohmic resistance of the bath is 
also proportional to the amperes of current 
passing, and to the resistance of the bath 
considered merely as an electric conductor, 
the same as if it were a bath of mercury of 
a given length, breadth and depth, and of 
known specific resistance or conductivity, 
The formula would be V° = AR, where V° 
is the voltage lost in overcoming ohmic re- 
sistance, A the amperes passing, and R the 
total ohmic resistance of the bath. 

The drop of potential due directly to de- 
composition (V%) depends on the strength 
of the compound decomposed, and js en- 
tirely independent of the ohmic resistance 
of the bath or the amperes of current flow- 
ing through it. It is numerically equal to 
the heat of formation of the compound be- 
ing decomposed at the temperature used, 
expressed per one chemical equivalent of 
its components in grammes, divided by 
23,040. The latter quantity, 23,040 ca- 
lories, is the thermochemical equivalent 
of the work done in the liberation of one 
gramme equivalent of a metal, per one 
volt drop of potential used in decomposi- 
tion. 

If a fusible compound of the metal de- 
sired is not readily obtainable, or a suit- 
able one not to be found, the problem of 
decomposing a practicably infusible com- 
pound may be solved by the beautiful prin- 
ciple discovered and illustrated in Hall’s 
process for obtaining aluminum. The most 
abundant source of aluminum is its oxide, 
alumina, but this is not fusible except at 
electric furnace heat at a temperature at 
which aluminum itself volatilizes. Hall 
sought for a fusible salt which would dis- 
solve alumina and be electrically more 
stable than alumina. After long search he 


discovered this solvent in a mixture of . 


fused sodium fluoride, and aluminum 
fluoride, both of which salts are 


chemically and electrically more stable « 


than alumina. By passing the direct cur- 
rent through the solution of alumina in 
this bath only the former is decomposed, 
yielding its products at the electrodes, and 
the process is made continuous by sup- 
plying fresh alumina as the bath becomes 
impoverished thereof. The discovery of 
this principle of working has established 
the aluminum industry, which is now us- 
ing in America alone 22,000 horse-power, 
and producing 4,000 tons of metal an- 
nually. 

I am surprised that the same principle, 
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within the large variations which it per- 
mits, has not been applied to the reduction 
of other metallic oxides. It is certain that 
easily fusible silicates of manganese and 
caleium, for instance, would dissolve man- 
canese oxide to a considerable extent, 
slike would be decomposed by the pas- 
sage of the current. Any chemist could 
sit down and in a half-hour excogitate a 
whole series of possible applications of 
this principle which would need only sim- 
ple experiments to test them. I consider 
this one of the most promising fields for 
experiment in the whole realm of electro- 
metallurgy. 

This class also includes the electrolysis 
of aqueous metallic solutions where the 
metal is to be extracted only from the so- 
lution. Examples are the electrolytic pre- 
cipitation of copper from waste copper sul- 
phate solutions, usually using soluble iron 
anodes, in which latter case the solution of 
the anode furnishes enough energy to more 
than supply the necessary potential for the 
precipitation of the copper. Another use 
is the precipitation of gold from cyanide 
solutions by the Siemens-Halske process, 
where iron anodes are used which are cor- 
roded to iron cyanide. 

In general, all the metals which do not 
decompose water in a finely divided state 
may be thus electrolytically deposited from 
solution, and the operation takes less power 
when soluble anodes of preferably a more 
positive metal are used. If soluble anodes 
of a less positive metal are used, it is 
necessary to use a porous diaphragm to 
keep the solution formed around the an- 
ode from contact with the cathode, else 
otherwise the less positive metal would 
then he deposited along with or instead 
of the metal which it was the purpose of 
the process to extract. 

Passing on to the utilization of the so- 
called secondary actions at the anode, or, 
as | would prefer to say, to the acidifying 
or perducing influence of the passing of 
the current upon the anode or a substance 
in contact with it, we have only a limited 
number of applications so far made. The 
principal one is in the metallurgy of cop- 
per, where copper matte, practically copper 
subsulphide Cu,8, has been used itself 
as an anode in a solution of copper sul- 
phate. The perducing or acidifying action 
extracts the copper from the matte, which 
goes into solution as CuSQ,, and is then 
plated out on the cathode, while the sul- 
phur, being insoluble, is left in situ. The 
process was worked for a time by Marchesi, 
at Genoa, but has been abandoned on ac- 
count of the mechanical difficulties con- 
nected with the disintegration of the an- 
ode. A similar principle has been used by 
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rrasch for attacking nickel-copper matte, 
the electrolyte being a solution of sodium 
chloride, and the matte being broken up 
small and laid upon a carbon anode, and 
thus subjected to the influence of the 
evolved chlorine in statu nascendi. This 
method is now being tested by the Inter- 
national Nickel Company for treating the 
Sudbury nickel mattes. 

Solution of the anode is also the basis 
of the electrolytic refining processes by 
which impure metal is refined. The latter 
being used as anode, in a solution whose 
acid radical would form with the desired 
metal a soluble salt, the desired metal is 
attacked and dissolved, also any more elec- 
tro-positive metals which form soluble 
salts, while metals which form insoluble 
salts with the acid radical, and also metals 
unattackable by it, remain undissolved and 
fall to the bottom as anode residue. By 
the use of proper current density and brisk 
circulation at the cathode, only the desired 
metal is precipitated out by the electric 
current, while the other more positive 
metals remain in solution. A fractional 
part of the solution is removed periodic- 
ally and purified chemically or electro- 
|, tically, and thus the indefinite accumula- 
tion of impurities in the bath prevented. 

Copper alone to the value of $100,000,- 
000 is being thus refined annually, while 
silver, gold, nickel, antimony, zinc and bis- 
muth are also refined by analogous meth- 
ods, also amounting in value to millions 
of dollars annually. It has been suggested, 
and the process patented, to refine alumi- 
num, using it as a melted anode in a fused 
salt as electrolyte, but the process has not 
been industrially applied to my knowl- 
edge. It is interesting, however, as open- 
ing up another method of electrolytic re- 
fining. 

The last principle, that of using the ma- 
terial to be treated as a cathode, or in con- 
tact with the cathode, is a principle first 
applied industrially by Mr. Pedro G. 
Salom, of Philadelphia.1 He was experi- 
menting with storage batteries, and de- 
vised a method of producing spongy lead 
from native lead sulphide, galena. The 
electrolyte is dilute sulphuric acid; the 
anode and the cathode are sheets of hard 
lead containing antimony; the pulverized 
galena is placed in a layer one-eighth inch 
thick on the horizontal cathode. On pass- 
ing a current of thirty amperes per square 
foot of cathode, reduction of the galena 
takes place in one and one-half hours. The 
reducing action of the current removes the 
sulphur as hydrogen sulphide gas, leaving 
the resulting spongy lead in situ. The 





1 Description and illustration of fone te in vol. iv, 
_— of the American Electrochemical Society, 


739 


efficiency of reduction is shown by the fact 
that ninety-eight per cent of the ore will 
be thus reduced to spongy, metallic lead. 
Copper sulphide and silver sulphide are 
also reducible in a similar way; mercuric 
sulphide and zine blende are not reduci- 
ble, apparently because they are practically 
non-conductors. 

It appears, therefore, that the metallic 
compounds thus treated must be electric- 
ally conductive in order to be reduced; 
in fact, they become themselves the imme- 


’ diate cathode during the electrolysis. There 


is no reason why other metallic compounds 
which are conductors may not be similarly 
reduced. In fact, every one is familiar 
with the fact that in the discharge of the 
storage battery the lead peroxide on the 
negative plate, or cathode, is reduced to 


‘spongy lead. 


The principle discovered by Mr. Salom 
is evidently one which may have a wide 
application. 

While I have endeavored to classify the 
various electrometallurgical processes, and 
to elucidate the broad principles on which 
they are based, yet I am conscious of the 
fact that I have by no means enumerated, 
much less described, all such processes. To 
do so would require a course of lectures 
instead of a single one. I have rather 
‘brought forward and described such typic- 
al processes as illustrated the various di- 
visions of my classification. 

But aside from the body of present 
processes included within this classifica- 
tion, there are undoubtedly many possible 
applications of these principles awaiting 
discovery by the patient investigator. Nay, 
more, it is altogether probable that there 
are new principles of electrometallurgic 
action also awaiting discovery by the en- 
thusiastic and imaginative investigator— 
principles whose first discovery will be the 
perquisites of investigators trained not 
only in manipulative skill, but also equally 
necessarily trained in “The Scientific Use 
of the Imagination.” 


The International Correspondence 
Schools at St. Louis. 

The International Correspondence 
Schools, of Scranton, Pa., will be repre- 
sented at the St. Louis Exposition by a 
building facing the plaza in the model 
village. The lower floor of the building 
is devoted to a public exhibition of the 
plans and methods of the schools, with 
specimens of the work of students. The 
second floor, furnished with all conven- 
iences and comforts, is used as a post 
office, reading room, writing room and, 
in fact, a rendezvous for the Correspond- 
ence School students and their friends. 
The institution has 170 courses at the 
present time, and in twelve years has en- 
rolled over 650,000 students from all parts 
of the world. 
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WINDING A RAILWAY MOTOR 
ARMATURE.' 


BY H. D. ROBERTSON. 


The completed generator or motor 
armature, with its apparently complicated 
arrangement of coils and connecting 
wires, gives very little idea of what the 
construction of the armature really is. It 


is the purpose of this article to explain 


this by describing the construction of an 
armature by following it through its dif- 
ferent processes of manufacture. The 
Westinghouse No. 12 A railway motor 
armature will be described, as this has a 
typical winding, and the completed arma- 
ture is familiar to a large number of those 
who will be interested in this article. 
DESCRIPTION OF THE NO. 12 A WINDING. 
The Coils—Tihe No. 12 A armature has 
forty-seven slots in which are placed fonty- 
seven complete coils, 1. ¢., two sides of two 
different coils are placed in each slot; this 
arrangement is commonly called “two 
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therefore two leads from each side of the 
complete coil. 

Connections of the Winding—For 
showing the connections of the winding 


Slot No. 12 














No. 25 
No. 24 


No. 48 No. J 


Fic. 1.—Postt1on oF First Cor ON CoRE. 


the single coil may be considered as made 
of a single turn; the number of turns in 
the single coil does not affect the connec- 
tions between coils or the connections to 
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coils per slot.” The “throw” of the coil 
is 1 and 12, 7. e., one side of a coil is 
placed in the bottom of slot No. 1 and 
the other side of this same coil is placed 
in the top of slot No. 12. This is shown 
in Fig. 1. Each complete coil consists of 





Fic. 4.—ARMATURE CoIL READY FOR WINDING. 


two parts or single coils assembled to- 
gether in one insulating cell. The single 
coil consists of five turns wound con- 
tinuously with a single wire. There are 
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Fic. 3.—CONNECTIONS OF THE WINDINGS. 


the commutator. Then considering each 
side of a single coil to be one conductor, 
there will be four conductors per slot, or 
47X4 = 188 total conductors. One single 
coil, however, is disconnected from the 
total winding, so that there are 186 active 


conductors in the winding. One coil is 
cut out in this way, so that the winding 
will not form a closed circuit at the finish 
of the first passage around the core. 

In order to show the connections of 


Slot No. 1 


48 


Fic. 5.—ARMATURE CORE. 
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the winding it is first necessary to dis 
tinguish the different conductors in a 
slot as in Fig. 2, and to find the “back 
pitch” and “front pitch” of the winding. 
The back pitch is the number of conduc. 
tors between the two sides of the single 
coil. It is therefore determined by the 
throw of the coil and the arrangement of 
the wires in the coil. 

In Fig. 1 the four single coils in slot 

Slot No. 1 


Sn 


~ io 


No. 3 jo. J 


N 
-~ 








Fic. 2,—ARRANGEMENT OF CoNnDUCTORS 
IN THE SLOT. 


No. 12 will be Nos. 45, 46, 47 and 48; 
conductors Nos. 1 and 46 are ithe two sides 
of the same single coil, so that the back 
pitch is 46—1=45. The average of the 





Slot No. 12 


FA 








front and back pitches is given by the 


formula: 
No. conductors + 2 





Average pitch = no poles 
In the 12 A armature this is: 
Average pitch = was = 47 


The average pitch being 47 and the 





back pitch 45, the front pitch must be 
49. The front pitch is the number of 
conductors between the two coils connect- 
ed together by the commutator leads. 
Conductor No. 1 in the bottom of slot 
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No. 1 is connected, by the wires inside 
the coil on the pinion end of the arma- 
ture, to conductor No. 40 (1 + 45), which 
is in the top of slot No. 12. This con- 
ductor is connected by means of the lead 
wires of the coils on the commutator end 
of the armature, and through a commuta- 
tor bar, to conductor No. 95 (46 + 49), 
which is in the bottom of slot No. 24. 
Conductor No. 95 is connected through 





the coil on the rear to conductor No. 140 
(95 + 45), which is in the top of slot No. 
35, and this in turn is connected by the 
commutator leads to conductor No. 189 
(140 + 49), which is in the bottom of 
slot No. 1, 4 @, conductor No. 189 is 
conductor No. 3, since there are only 186 
conductors in the winding. 

These connections of the winding are 





Fic. 8.—ARMATURE WITH LOWER LEADS CONNECTED TO 


COMMUTATOR. 


shown in Fig. 3. When one passage around 
the armature cireumference is completed 
the second passage begins with the lower 
conductor adjacent to the beginning con- 
ductor of the first passage; and the third 
passage begins with the lower conductor 
adjacent to the beginning conductor of 
the second passage, and so on until the 
entire armature core has been covered. 


CONSTRUCTION OF THE ARMATURE. 


The Core—The first operation in the 
construction of the armature is building 
the core. It is built up on the shaft of 
sheet steel punchings which are firmly 
clamped between two cast-iron end-plates. 
The slots are filed sufficiently to remove 
any projecting edges of the laminations 
that would cut the insulation of the coils. 
The coils are prepared for winding the 
core as shown in Fig. 4. The side of the 
coil that goes in the bottom of the slot is 
shorter than the side that goes in the top 
of the slot. Nhe leads from the short 
side are bent down and out and the leads 
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from the long side are bent up and back, 
as shown in the photograph. 
Winding—The armature core is placed 
in a winding lathe, which consists of the 
bed and two supporting centres. Cells 
made of paraffined paper are placed in the 
slots to protect the coils while winding. 


Fig. 5 shows the method of placing the 
coils on the core. The short side of the 
coil is placed in tthe bottom of a slot 
which may be designated No. 1; then, 
looking at the commutator end of the core 
and counting in a counter-clockwise direc- 
tion, the long side of the coil is placed 
in the top of slot No. 12. The second 
coil is similarly placed in slots No. 47 


and No. 11, the third coil in slots No. 
46 and No. 10, and so on. 

The upper sides of the first eleven coils 
placed are not forced into the slots, as 
they have to be raised in order to place 
the short side of the last eleven coils. 
Both sides of the twelfth and remaining 


jaa 1 


CETTE Lae 


741 


the coils have been placed on the core, 
the raised parts are then forced into their 
permanent position. A fibre drift and a 
rawhide mallet are used to force the coils 
into place, thus avoiding injury to the 
coils. To make the armature symmetrical, 
the coils are trued up, so that the pro- 





Fic. 7.—ARMATURE WITH LOWER LEADS BENT IN PROPER Pos!TIon. 


jecting parts are equally divided between 
the two ends of the core. A temporary 
band of copper wire is put on at each end 
of the core to hold the coils in position. 
The first insulation test is now made, 
and consists in applying a potential of 
3,600 volts between the coils and core. 
To do this the insulation is removed for 
about one inch from the upper row of 
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Fig. 9.—ARMATURE WITH ALL LEADS CONNECTED TO COMMUTATOR. 


leads, which are then connected together 
by a bare copper wire; one of the potential 
leads is connected to this wire, which en- 
sures a good contact to all the coils, while 
the other terminal is placed on the core, 
and any ground will be indicated by the 
opening of a circuit-breaker, which is con- 





Fie. 10.—FINIsHED ARMATURE. 


coils, however, will be in place perma- 
nently, and may be driven into the slots. 
To wind the last eleven coils, the upper 
side of the first eleven are lifted out of the 
slots and forced back, so as to give suffi- 
cient room to place the last coil. Fig. 6 


shows the core partly wound. When all 


nected in the line circuit of the testing 
transformer. If the insulation proves sat- 
isfactory the commutator end of the coils 
is insulated preparatory to connecting the 
leads to the commutator. This consists 
in covering the bend of the coils with two 
duct blankets. These are given a neat 
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fit, and are then kept in position by a 
cord tied in six places around the arma- 
ture. The cord is passed down between 
the coils at the end of the core, brought 
up over the blankets and firmly tied. Be- 
fore the commutator is put on the shaft, 
the lower leads must be bent into position 
for connecting, because the commutator 
fits up closely to the coils, just leaving 
sufficient room for the leads. The lower 
layer, consisting of the leads from the 
under side of tthe coils, goes to the right, 
the operator facing the commutator. Fig. 
? illustrates the method of bending the 
leads. They are carried to the right, 
giving them approximately the right 
pitch, and then back on the core, being 
held in position by the upper layer of 
leads until they are connected to the com- 
mutator. 

Connecting—The commutator is now 
forced on the shaft by a press. Besides 
the tightness of the fit, the commutator 
is prevented from moving on the shaft by 
a key. ‘his key also serves to line up the 
commutator with the core, because the 
keyway on the commutator bushing is 
laid off so as to give the required posi- 
tion of the segments with regard to the 
core. ‘This fixed relation between the 
armature winding and the commutator 
bars is necessary on account of the fixed 
brushes used in railway motors. That is, 
a conductor must be connected to such a 
bar, that when the bar is under the brush, 
short-circuiting the conductor to which it 
is connected, the conductor will lie be- 
tween two adjacent poles. 

Before connecting the coils to the com- 
mutator it is necessary to lay off the throw 
of the leads on the commutator. 

The commutator pitch, expressed in 
commutator bars, is equal to the average 
pitch of the coil, expressed in conductors. 
Thus the commutator pitch is 47 and the 
two leads of the same coil are connected 
to commutator bars 1 and 48. A rule for 
obtaining the commutator throw (1 + the 
pitch) which is applicable only to four- 
pole progressive windings is: 

No. com. bars + 3 
2 

This is derived directly from the formu- 
la for average pitch previously given. 

The throw of the leads is now laid off 
on the commutator; the centre of any coil 
is taken, and a point opposite to it is 
marked on the commutator and, in the 
12 A armature, this point will lie on the 
mica insulation between two bars. If the 
throw is over an equal number of bars, 
then half the number is taken in each di- 
rection around the commutator from the 
centre point. But if it is an odd number 
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of ibars, the odd bar is added to the pitch 
of the upper row of leads. 

Having laid off the throw on the com- 
mutator, the lower row of leads are con- 
nected first. Take the lower lead of the 
coil for which the commutator throw has 
been laid off and connect it to the proper 
bar. ‘The insulation is skinned off that 
part of the lead which will lie in the com- 
mutator neck, and is then forced to the 
bottom of the slot. ; 

The remaining leads are brought for- 
ward in regular order and connected to 
the proper bars. Fig. 8 shows the arma- 
ture with the lower row of leads connect- 
ed. When all the lower leads are con- 
nected a test is made in order to be sure 
that there are no wrong connections. The 
method of testing the connections, or 
“lighting-out,” as it is called, is to use a 
lamp circuit, one wire of which has been 
cut and terminals soldered on the ends. 
When one terminal is placed on the com- 
mutator segment and the other on the 
upper lead of the same coil, then the lamp 
circuit is closed through the coil and the 
lamp glows. The terminals are moved 
consecutively around the commutator seg- 
ments and the leads of the upper rows 
and, so long as the lamp glows for each 
position, the connection has been properly 
made. Having tested out the lower row 
and finding the connections to be correct, 
the leads are insulated. This consists 
in covering them with three layers of 
friction cloth, which is bound with tape. 
The friction cloth makes a smooth surface 
for the upper row of leads ito lie on, and 
these are now connected, giving the first 
lead the proper pitch forward as previ- 
ously laid off on the commutator. When 
the leads of one coil are in position it is 
a simple matter to place all other leads 
symmetrically. Fig. 9 shows a view of the 
armature with all the leads connected 
and before they have been soldered. Be- 
fore soldering, however, the second insu- 
lation test is made, and consists in ap- 
plying a potential of 3,300 volts between 
the coils and core. The terminals of the 
testing transformer are placed on the 
commutator and core respectively. If the 
insulation stands the test the leads are 
then soldered to the commutator. When 
soldered the armature is again placed in 
a lathe and the commutator is turned 
down one thirty-second of an inch. This 
is to remove all particles of solder which 
may be sticking to the surface and short- 
circuiting the bars. The commutator is 
polished with sandpaper and gives a 
smooth, even surface for the brushes to 
bear on. 

Banding—The last step in the construc- 
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tion is to band the armature. Seven strips 
are placed on it—four on the core, one 
on each end of the coils and one to hold 
the leads in place. The bands on the coils 
should be wound out as far as possible 
without danger of their slipping off the 
ends, while the others are made five- 
eighths of an inch wide. The coils are 
first pressed down into the slots by a cop- 
per strap tightened by a screw, and then 
the insulation under the bands is put on. 
The bands on the core are insulated by 
one layer of mica and fuller-board, while 
the coils are protected by one layer of 
bond-paper with two layers of elastic tape. 
The insulation is made of sufficient width 
to leave one-eighth of an inch on each 
side of the bands. The wire used is 0.045 
medium hard steel, tinmed, and has a 
tensile strength of 204 pounds. The 
armaiture is rotated in a lathe and the wire 
is wound under a tension of about 100 
pounds. ‘ihe separate turns are soldered 
together and are further held by clips 
soldered across the band. 

The third insulation test is now made 
and a potential of 3,000 volts is applied 
between ithe coils and core. The arma- 
ture is also tested for short-circuits by the 
method described in the March issue of 


the Journal. Fig. 10 shows the finished 
armature after it has been given a coat 
of insulating paint, and after the oil 
wiper-rings have been pressed on the 
shaft. It is now ready to be assembled 
with the remaining parts of the motor. 


The Electric Advance. 
[New York Daily World.] 

Like the Japanese in Manchuria, the 
electric motor is pushing ahead, flanking 
its adversaries and crowding them off the 
earth. It has forced most of the horses 
off the surface car lines of New York; 
it has shoved the locomotives off the ele- 
vated roads, and now it is about to take 
possession of the suburban railways. Be- 
fore long we shall be riding to White 
Plains and Croton on electric trains con- 
necting with the subways, the New Jer- 
sey commuters on the lines of the Penn- 
sylvania, the Erie and the Lackawanna 
will come to town by electricity, and it 
will not be surprising to see the motor 
replace the engine along the whole length 
of Long Island. 

New York is already a cleaner, 4 
healthier and a pleasanter city by reason 
of the installation of electricity on the 
surface and elevated car lines. When 
the smoky engines are driven from subur- 
ban traffic, allowing car windows to be 
open in summer in and out of the tun- 
nels, there will be a still further advance 
in the comfort of living. 
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Electrical Patents. 

An electrical generating system has been 
devised and patented by William A. Bole, 
of Pittsburg, Pa., who has assigned his 
entire interest in the patent to the West- 
inghouse Machine Company, Pittsburg, 
Pa, The object of the invention is to 
provide means whereby two or more gen- 
erators which are directly connected to 
their driving engines and are operated to 
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supply energy in parallel to the same cir- 
cuit may be maintained in synchronism. 
In order to maintain such conditions as 
will ensure synchronous operation of di- 
rect-connected generators, one of the mem- 
bers of each generator is loosely mounted 
upon its support and flexibly connected 
to such support by means of suitable 
springs or their equivalents, so that the 
magnetic relations which tend to keep 
the various armatures in correct relation 
with reference to the field-magnet poles 
may act upon the relatively small masses 
represented by the flexibly supported 
members instead of being called upon to 
act upon the greater masses of flywheels 
and reciprocating parts. With this con- 
struction and arrangement the magnetic 
action will be free to effect a quick angu- 
lar adjustment of the flexibly mounted 
members, either forward or backward in 
accordance with the relative positions of 
the rotating members of the generating 
units, and at the same time the flywheels 
will effect their normal functions of 
steadying the actions of the engines. 

A rheostat has recently been patented 
by Mr. William C. Yates, of Schenectady, 
N. Y., and the patent obtained ithereon 
Las been assigned to the General Electric 
Company, of the same place. The plate 


ELECTRICAL REVIEW 


of insulation has a circular row of con- 
tact-points and a centrally pivoted rheo- 
stat-arm, adapted to make contact with 
the points, and so cut in or out the re- 
sistance coils in the usual manner. Ad- 
jacent to the pivot of the arm is another 
switch-arm, cooperating with a series of 
contact-points, connected with the coils of 
a second resistance. The two resistances 
are connected in series; the first one con- 
taining some small fractional part of the 
whole, but divided between a large num- 
ber of points, the other resistance con- 
taining nearly the whole and having but 
a few subdivisions. The improvement 
consists in the means whereby the two 
arms are moved. The rheostat-arm is pro- 
vided with a pin or tooth, which once in 
each revolution engages with a notch in 
a segment attached to the switch-arm, 
and carries it far enough to switch the 
arm from one point to the next. This 
takes place during the movement of the 
arm over only three or four of the points. 
In the present embodiment, the contact- 
points on the plate of insulation are fifty 
in number and there are seven of the 
other contact-points, so that the entire 
resistance can be subdivided into three 
hundred and fifty parts by the alternate 
movement of the two arms, the rheostat- 
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arm making seven complete revolutions 
and the switch-arm making seven inter- 
mittent steps, one at the end of each 
revolution of the arm. 

Mr. Ernst Eckmann, of Berlin, Ger- 
many, has assigned to Martin Peterson, 
of Friedrichsgabekoog, Schleswig-Hol- 
stein, Germany, a patent recently obtained 
by him on an electric heater. In carry- 
ing out the invention, an electromotor is 
employed, on the prolonged shaft of which 
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is mounted a fan-wheel, arranged to rg- 
tate within a suction-casing. The blades 
of the fan-wheel are advantageously 
curved in the rearward direction. The 
casing enclosing the electric motor is in- 
tegral with the exhauster-casing and is 
formed with orifices for the entrance of 
air to the armature. In the delivery or 
discharge pipe of the suction-fan are 
mounted frames, on which are stretched 
wire having high specific resistance, so 
that by the passage of the electric current 
they become heated to incandescence. The 
air when drawn in will at once be warmed 
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before entering the suction-fan, and at 
leaving the latter becomes strongly heated 
by passing between and around the in- 
candescent wires at the delivery end, and 
is then discharged into the room for heat- 
ing it. The hot-air current should be de- 
livered toward and near the floor into 
the room to be heated. This may be effect- 
ed either by directing the delivery end 
of the pipe by means of downwardly de- 
flecting boards or strips. These latter 
also prevent short-circuiting by the in- 
sertion of foreign bodies or substances. 
An electric fan is the subject matter 
of a patent recently obtained by Alan R. 
Fergusson, of New York, N. Y. In car- 
rying out the invention a flexible driving- 
shaft is interposed between the rotative 
motor element and the fan, and serves 
thereby to drive the latter. The fan may 
be of various constructions. Suitable 
means are provided for coupling one end 
of the shaft to the rotative element of the 
motor and the other end to the fan ele- 
ment. This coupling means preferably 
consists of a rod firmly attached to one 
end of the driving shaft and having a 
threaded socket, adapted to engage with 
the threaded end of the armature shaft 
of the motor. The sense of direction of 
such coupling thread will be such, com- 
pared with the direction of rotative mo- 
tion of the shaft, that the tendency of 
the rotative movement shall not be such 
as to uncouple the coupled parts. For the 
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attachment of the driving shaft to the fan 
a rod is employed whose threaded ex- 
tremity is adapted to pass through the 
bore of the hub of the fan and to be se- 
cured therein by a locking-nut. In order 
to maintain the fan in any position with- 
in the scope determined by the propor- 
tion and relation of the parts and to which 
it may have been adjusted, a section of 
flexible tubing is provided, characterized 
bv the fact that it will retain the form 
to which it may be bent. This tubing 
is so combined with the apparatus de- 
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scribed that it will constitute a guard 
or shield for the flexible driving-shaft. 
Hence the flexible driving-shaft will be 
located within the bore of such flexible 
tube-section. While this latter may be of 
various constructions, the preferred form 
is made up from a helically coiled wedge- 
shaped wire, the apex of the angle of 
which enters somewhat into the space be- 
tween the successive convolutions of the 
inner coil. This section of flexible tub- 
ing may be attached to the fixed part of 
the motor in any desired way, a sleeve for 
instance, the same being fastened both 
to the tube-section, and an annular ring 
or boss extending from a side plate of 
the motor. Preferably the fan element 
will be provided with a guard compris- 
ing a pair of guard-rings, secured to each 
other, with interposed spacing-pieces. The 
space enclosed by the outer ring is 
crossed by interlaced wires, affording am- 
ple freedom to the flow of the air current, 
while the fan is held in correct relation 
with respect to the guard by means of 
cross-arms, projecting diametrically across 
the inner guard-ring and having a hub 
at their intersection through which the 
threaded end of the coupling rod extends, 
a shoulder on such rod abutting against 
a shoulder formed in the hub. It is ap- 
parent that by grasping the fan-guard, 
the fan may be raised or lowered or shift- 
ed from one side to the other or tilted 
upward or downward or sidewise. 

An electric lighting and power system 
is the subject matter of a patent recently 
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granted io William A. Turbayne, of Buf- 
falo, N. Y. The interest in this inven- 
tion has been assigned to Charles M. 
Gould, of New York, N. Y. One object 
of the invention is to provide means 
whereby a predetermined difference of po- 
tential is maintained across the terminals 
of the dynamo, irrespective of the speed 
at which the dynamo-armature is driven. 
It is also the object to provide means 
whereby the dynamo will deliver current 
in the same direction whatever the direc- 
tion of rotation of the armature. In the 
embodiment of the invention, the arma- 
ture of the main generator is driven from 
some suitable source of power, as, for 
instance, from the car axle by a belt run- 
ning on a pulley on the armature shaft. 
The light or other translating devices and 
the storage battery are included in the 
circuit connecting with the generator 
brushes. A small dynamo is employed. 
the armature of which is driven by the 
same power and subject to the same speed 
variations as the generator, and a third 
dynamo is also provided, the field-mag- 
nets of both of these dynamos being ener- 
gized from some practically constant 
source, as the storage battery, which for 
this purpose is included in the field cir- 
cuit of the dynamos. The brushes of one 
of the two smal] dynamos are connected 
to the field-magnet windings of the main 
dynamo, so that the main dynamo is ex- 
cited wholly by one of the small dynamos. 
A motor is provided for driving the third 
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dynamo, and the armature of this motor 
and the dynamo are secured to the same 
shaft. The field-magnet of the motor is 
connected by wires to the brushes of the 
small motor, while its armature is con- 
nected to a practically constant source, 
preferably the same source as the fields 
of the dynamos; for instance, by wires 
connecting with the wires leading from 
the main circuit. An electricallv operated 
switch is employed to connect the arma- 
ture of the motor to its source of current 
when tthe electromotive force of the dy- 
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namo has reached a certain predetermined 
value. ‘The switch comprises a solenoid 
coil, arranged in the shunt of the circuit 
which energizes the field of the motor 
and a movable core, carrying a contest. 
piece adapted to connect two separated 
contacts in the wire of the armature cir. 
cuit of the motor. In operation, imme. 
diately upon the rotation of the shaft 
carrying the armatures of the dynamos, 
the latter machine will generate a current, 
the electromotive force of which will ies 
directly as the speed of rotation of its 
armature. The current passes around the 
field-windings of the motor, energizing 
its iron cores, which are worked at a low 
degree of magnetic saturation. When the 
electromotive force of the small dynamo 
reaches a sufficiently high value, the 
solenoid acts to connect the armature of 
the motor to its source of current, which 
as its magnets are excited will at once 
rotate at a speed varying according to 
its field excitation. The armature of the 
third dynamo supplies current ito ener- 
gize the field-magnets of the main gen- 
erator, which in turn furnishes current to 
the main or working circuit. 


The Behr Mono-Rail. 

An address was made recently by Mr. 
F. B. Behr at the London Chamber of 
Commerce on his mono-rail system, and 
its application to the present requirements 
of locomotion. The speaker described re- 
cent improvements in the construction of 
his rail and of the carriages. These are 
embodied in the working model exhibited 
at St. Louis. The principal advantages 
named for his system are absolute safety 
at high speeds on very sharp curves, and 
cheapness in construction, in contrast to 
the ordinary railways laid for speeds of 
100 to 110 miles an hour, such as are 
generally demanded. The mono-rail prin- 
ciple is thought also to be suitable for 
cheap railways for light traffic at ordi- 
nary speeds, and also for elevated lines. 

ae 
Dustless Roads in France. 

The engineer for the Seine and Marine 
departments in France reports that trials 
of a mixture of oil and petroleum as a 
dust preventative have been unsuccessful. 
In the summer of 1902 a coating of tar 
was tried on seven different lengths of 
road. After careful investigation during 
a period of twelve months, it was found 
that dust and mud had wholly disap- 
peared, and the cost of maintenance had 
been reduced. The tar forms an elastic 
skin, which deadens the sound of traffic 
and reduces the resistance. It appears 
that the tarring method involves no great 
er outlay than that for coating with oil. 














Edward Weston. 

On April 29, 1904, McGill University, 
of Montreal, Canada, conferred on Mr. 
Edward Weston the degree of LL. D., for 
his researches and accomplishments in 
science. , 

Mr. \Veston was born at Brynn Castle, 
near the town of Oswestry, Shropshire, 
on May 9, 1850. While still very young, 
his family moved from his birthplace to 
the industrial town of Wolverhampton, 
in Staffordshire. This was an active cen- 
tre of inanufacturing, mining and metal- 
lurgical interests, and the young man soon 
became deeply interested in various proc- 
esses which were carried on in the district. 
He became well acquainted with the manu- 
facturers and scientific men of the neigh- 
borhood, and was made welcome to their 
establishments. 

His primary education was obtained at 
the schools of the established church and 
under an able tutor. 

One of the first scientific studies upon 
which the young man engaged was the 
electrolytic deposition of metals. He soon 
took up the special study of chemistry, 
fitting up a room in his father’s house 
as a laboratory, and his early experiments 
mide him desirous of obtaining further 
knowledge of these phenomena. He be- 
gan a special course in electricity, and 
constructed for his own use various ma- 
chines and apparatus necessary for an 
experimental investigation of the laws 
governing its generation and action. After 
having built various forms of friction ma- 
chines, then employed for transforming 
mechanical energy into electrical energy, 
experiments were taken up with a view 
of understanding thoroughly the phe- 
nomena of dynamic electricity. Various 
forms of primary batteries, electric mo- 
tors, induction coils, telegraph instruments 
and small magneto generators were built, 
and in order that he might work with 
facility on these machines he constructed 
for himself a simple and efficient wire- 
covering machine. Finding considerable 
difficulty in getting suitable carbon for 
the manufacture of a special form of bat- 
tery, the young man visited the gasworks 
in search of a suitable mass of the dense 
form of artificial carbon to be found at 
that time. This carbon was found as a 
lining on the interior surfaces of the re- 
torts in which the coal for making illumi- 
hating gas was subjected to destructive 
distillation. After a great deal of labor, 
the proper carbons were secured in this 
Manner, and a powerful battery put to- 
gether. 

After he had passed his sixteenth birth- 
day, he was, in turn, prevailed to take up 
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the study of dentistry and medicine. How- 
ever, neither of these professions appealed 
to him, and his refusal to undertake study 
in either made it necessary for him to 
strike out for himself, which he did by 
leaving England and coming to the United 
States in May, 1870. Professor Chandler, 
of Columbia College, took a great deal of 
interest in the young man, and gave him 
letters to a number of concerns in New 
York. His first position in New York 
was with a small firm of manufacturing 
chemists, and he remained there until a 
better position was obtained with the 
American Nickel-Plating Company. This 
company was engaged in trying to estab- 
lish the nickel-plating industry on a com- 
mercial basis. It was in this position that 
full play was given to the remarkable 
talent for research concerning electrolytic 
deposition which Mr. Weston possessed. 
In this position he worked out the tech- 
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nical and practical processes of the de- 
position of nickel on various substances. 

In December, 1872, Mr. Weston formed 
a copartnership with a Mr. Harris, of New 
York, for the purpose of carrying on a 
general electroplating business in the city 
of New York, and this business was con- 
tinued until about July, 1875. During 
these years his study of dynamic electricity 
was continued, and several pieces of appa- 
ratus built and put into practical use. In 
one of the first of these machines, quite 
early in 1873, there was employed the 
method of field regulation which is now 
generally used—that is, a variable resist- 
ance manually controlled in the -field cir- 
cuit of the machine. 

Mr. Weston made a number of experi- 
ments in electric are lighting with cur- 
rent obtained from dynamo electric ma- 
chines of his own design and construction 
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in 1873, and it was at this time that he 
prepared the first copper-coated carbons 
for are lighting purposes. 

Mr. Weston was devoting a great deal 
of time to an experimental investigation 
of the elements affecting the efficiency of 
dynamo electric machines, and introduced 
many of the improvements now made use 
of in reducing ithe losses common to these 
machines. 

In 1874 a copartnership was formed 
between Mr. Weston and the firm of Stev- 
ens, Roberts & Havell, of Washington 
street, Newark, N. J. This copartnership 
was a rather general one and, in substance, 
was formed for the purpose of exploiting 
Mr. Weston’s inventions in connection 
with dynamo electric machines, for elec- 
trotyping, electroplating, electric lighting, 
the electric transmission of power and 
other purposes, and for certain other in- 
ventions in electroplating appliances. His 
first patent, which was for an improved 
anode for nickel-plating, was filed July 
10, 1875. In this month he moved from 
New York to Newark, N. J., for the pur- 
pose of more conveniently pursuing his 
work on dynamo electric machines and his 
other inventions. Shortly after, his in- 
terest in the electroplating business in 
New York was sold out, and his whole 
time devoted to laying the foundations of 
a new ‘business enterprise, based on his 
inventions in dynamo electric machinery. 

On June 10, 1877, the Weston Dynamo 
Electric Machine Company was incor- 
porated under the laws of the state of 
New Jersey, with an authorized capital 
stock of $200,000. The oificers of the 
company were Abraham Van Winkle, 
president; James Roberts, treasurer, and 
Edward Weston, secretary and general 
manager. The introduction of the Weston 
dynamo electric machine may be said to 
have revolutionized the electrotyping and 
electroplating business. 

From 1875 to 1886 Mr. Weston was in- 
dustrially engaged in developing impor- 
tant inventions in connection with electric 
illumination, and in connection with the 
electric lighting industry may be entitled 
to the credit of being the founder of the 
are light carbon industry of the country. 
He worked out the process and devised 
machinery for the successful manufacture 
of carbons, the manufacture and sale of 
these being turned over to the Weston Dy- 
namo Electric Machine Company, and con- 
tinued by its successor, the Weston Electric 
Light Company, as.a constantly increasing 
and profitable branch of business until 
the year 1884, at which time the machin- 
ery for this work and the business were 
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sold to a corporation which made a spec- 
ialty of this class of work. 

Mr. Weston has done a great deal of 
work to produce a commercially useful in- 
candescent lamp, using highly infusible 
metals—iridium and platinum, and other 
materials having a high melting point. 
Platinum-iridium alloys were used, and 
these were made in an electric furnace of 
Mr. Weston’s design and construction. Mr. 
Weston, during his study of the incandes- 
cent lamp filament, devised the well- 
known flashing process for creating a uni- 
form deposit of carbon on the filament, 
and contributed many other useful and 
essential inventions relating to the in- 
candescent lamp. In the fourteen years 
from 1872 to 1886, Mr. Weston was con- 
stantly engaged on ithe many problems con- 
cerned in the development of electrical 
apparatus. In eleven years he had ap- 
plied for about 350 patents covering his 
inventions, and of this number about 300 
were issued to him. In July, 1886, he 
withdrew from active work, and built a 
laboratory in Newark, N. J. This labora- 
tory was equipped with everything needed 
for the carrying on of the most exact me- 
chanical labor and scientific research. 

There is no doubt that the electrical arts 
owe much of the scientific basis upon 
which they rest to the accurate and con- 
venient types of measuring instruments 
which have been devised. Mr. Weston 
was one of the first to recognize the im- 
portance of this and for years he has given 
much thought and attention to the ant 
of electrical measurement, and to the con- 
struction of commercial as well as scientific 
instruments. His measuring instruments 
are perhaps the most widely known and 
most famous of their kind in the world 
to-day, and the factory of the Weston Elec- 
trical Instrument Company, of which Mr. 
Weston is the president, at Waverly Park, 
N. J., is a model of completeness and effi- 
ciency. 





A Memorial to James Watt. 

A memorial statue is to be erected in 
Greenock, Scotland, on ithe site of the 
cottage in which James Watt was born. 
For this purpose subscriptions of small 
amounts are being solicited in many coun- 
tries. Mr. Andrew Carnegie is the chair- 
man, and Mr. Theodore Dwight, secre- 
tary and treasurer, of the American com- 
mittee. The other members are Albert 
R. Ledoux, president of the American 
Institute of Mining Engineers; Ambrose 
Swasey, president of the American So- 
ciety of Mechanical Engineers; Charles 
Hermany, president of the American So- 
ciety of Civil Engineers; Bion J. Arnold, 
president of the American Institute of 
Electrical Engineers; Charles F. Scott, 
John H. Converse, Charles Allis, C. W. 
Hunt, S. W. Calloway, R. A. McKee, 
John ©. Kafer, J. D. Farasey, C. L. Sal- 
mons, J. J. Hannahan, W. J. Gitthorpe 
and C. L. Shamp. 
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“Electrical Engineering Experiments and 
Tests of Direct-Current Machinery.” George 
F. Sever. New York. D. Van Nostrand 
Company. Paper. 64 pages. 5% by 8% 
inches. 22 figures. Supplied by the ELrc- 
TRICAL REVIEW at $1. 

This book gives the shorter laboratory 
course offered by the department of elec- 
trical engineering, Columbia University. 
It is arranged for the third-year engineer- 
ing students. Eleven experiments are 
described, which include the usual elec- 
trical measurements on dynamo machines 
and determination of the various char- 
acteristics, and methods of testing direct- 
current machinery. Each experiment is 
described in full. Tables showing how 
the data should be recorded are given, as 
well as methods of computing results. 

“Handbook for the Electrical Laboratory 
and Testing Room.” Vol. ii. J. A. Fleming. 
New York. D. Van Nostrand Company. 
Cloth. 622 pages. 534 by 8% inches. Illus- 
trated. Supplied by the ELEcrrIcAL REVIEW 
at $5. 

The pages of this book, written in the 
characteristic style of the author, are about 
equally divided into five chapters devoted 
to the following subjects: (i) measure- 
ment of electric quantity and energy; 
(ii) measurement of capacity and induc- 
tance; (iii) photometry; (iv) magnetic 
and iron tests; (v) dynamo, motor and 
transformer tests. In the first chapter is 
given the complete mathematical theory 
of the operation and use of ithe ballistic 
galvanometer, and a unique treatment of 
the subject of house meters which is best 
described in the words of the author who 
says “We shall merely mention a few 
forms, giving the inventor’s name in each 
case and a brief mention of the details 
of construction, so as to enable the reader 
to obtain an idea of the type, class, genus 
and species, and then refer the student to 
some publication or patent specification.” 
The second chapter consists of a collec- 
tion of the well-known methods of meas- 
uring capacities and inductances of vari- 
ous magnitudes. The derivation of the 
formula applicable’ to each method is 
given. The chapter is of special value 
because of its richness in practical hints. 
There is also a useful collection of formu- 
le for the calculation, from the dimen- 
sions, of capacities and inductances. The 
third chapter treats briefly of photometric 
units, standard luminants, and the various 
types of photometers. The chapter closes 
with an extensive bibliography of the sub- 
ject. The remaining chapters present 
methods of test which are well known. A 
considerable portion of the fourth chapter 
is devoted to the presentation of the re- 
sults of tests on various kinds of iron. 
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The book as a whole is very suggestive 
and is full of practical information. One 
who reads it and also reads all the books 
and articles referred to in it will have read 
practically all there is on the subject. 
Sometimes, however, the reader may feel 
that he is rather abruptly directed else. 
where. 

“Testing of Electromagnetic Machinery 
and Other Apparatus.” Vol. i. Bernard 
Victor Swenson and Budd Frankenfield. 
New York. The Macmillan Company. Cloth, 
419 pages. 5% by 7% inches. Illustrated. 
Supplied by the ExecrricaL Review at $3 
(postage 18 cents). 

This book is intended for use as a 
college text-book and also as a work of 
reference for engineers. The present vol- 
ume treats of direct-current tests only. 
The appearance of a companion volume, 
which will be devoted to alternating-cur- 
rent tests, is promised in the near futuro 
bv the authors. In the main this volume 
consists of a collection of specific direc- 
tions for performing experiments or tests. 
The treatment of each experiment is self- 
contained. Stress is laid by the authors 
on this feature, as they believe it to be 
of marked value in a work of reference; 
and, in a text-book, it allows the instruc- 
tor great latitude in arranging a course 
to suit the individual needs of his stu- 
dents. The directions are given under 
several or all of the following heads: ref- 
erences, object, theory and method, appa- 
ratus, data, curves, suggestions, caution, 
question, calculate and explain. Refer- 
ences are made by page number, in the case 
of each test, to half a dozen or more stand- 
ard text-books. This makes the book easy 
of adoption in any college laboratory ir- 
respective of what other tests may be in 
use. The directions cover ninety-six tests, 
most of which relate to direct-current dy- 
namos or motors. There are, however, di- 
rections for tests on storage batieries, 
electromagnets, fuses, magnetic properties 
of iron and steel, and the calibration of 
instruments. There is a very good chapter 
which treats of the construction and prin- 
ciples of operation of measuring instru- 
ments. There is also a chapter on shop 
tests and an appendix consisting of the 
Institute’s standardization report. 


> 


Clarkson School of Technology. 

The April bulletin of the Thomas 8. 
Clarkson Memorial School of Technology, 
Potsdam, N. Y., contains an interesting 
abstract of an address made before that 
school by Dr. Charles Sumner Murkland, 
on “Learning and Industries.” The bul- 
letin also describes the courses of instruc- 
tion offered at the school, and the labora- 
tory equipments. 
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The Consolidation of Associations 
of Southern Railway and Light- 
ing Men. 

The Southwestern Gas, Electric and 
Street Railway Association and the South- 
ern Electric Association held a joint con- 
vention at Dallas, Tex., April 26 and 27. 
In the morning of April 27, after the 
reading and discussion of several papers, 
a comiittee from each association held a 


separate meeting. Later a joint meet- 
ing wes held and a draft prepared and 
submitted favorable to the merging of the 


two associations. 

The name of the consolidated associa- 
tions will be the-“Southwestern Electric 
and (‘ns Association.” Those eligible for 


active membership are such companies, 
firms or individuals as are engaged in the 
manufacture of gas, generation of elec- 
tricity, operation of electric railways, tele- 
phone exchanges and telegraph compa- 
nies. Associate members shall be those 


indiviiuals either directly or indirectly 
interested in the above-mentioned indus- 
tries. This report was adopted unani- 
mousiy. 
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Convention of the National Asso- 
ciation of Manufacturers of the 
United States. 

The ninth annual convention of the 
National Association of Manufacturers of 
the United States will be held at Pitts- 
burg, Pa., May 17, 18 and 19. Convention 
meetings will be held at Carnegie Hall 
and the headquarters will be at the Hotel 
Schenley. Among the officers and com- 
mittee men of the association are David 
M. Parry, president, Parry Manufactur- 
ing Company, Indianapolis, Ind.; F. H. 
Stillman, treasurer, Watson-Stillman 
Company, New York, N. Y.; Marshall 
Cushing, secretary, general offices, New 
York, N. Y.; A. H. Bullard, Bullard Ma- 
chine Tool Company, Bridgeport, Ct.; 
James Inglis, American Blower Company, 
Detroit, Mich.; Charles A. Schieren, 
Charles A. Schieren & Company, New 
York, N. Y¥.; Thomas P. Egan, J. A. Fay 
& ‘yan, Company, Cincinnati, Ohio; 
J. A. Jeffrey, Jeffrey Manufacturing Com- 
pany, Columbus, Ohio, and C. N. Fay, 
Fay-Sholes Company, Chicago, Ill. 

secwsnea scala 
Purdue University. 

‘The annual bulletin of Purdue Univer- 
sity, 1a Fayette, Ind., describes the courses 
in engineering offered at that institution, 
and the equipment available for instruc- 
tional purposes. In electrical engineer- 





Ing, two lines of work are open to stu- 
dents—a general course and a course in 
telephone engineering. There are nearly 
1,500 students attending this university, 
i number coming from foreign countries. 
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India-Rubber in India. 

A recent report from United States 
Consul R. F. Patterson, at Calcutta, 
India, discusses the condition of the rub- 
ber supply in that country. The indige- 
nous tree, the Ficus elastica, is generally 
cultivated, and seems to be ithe only rub- 
ber plant in India which can be said to 
give indications of an extended future 
commercial value. It is found in the 
damp parts of the Sikkem Himalaya, and 
eastward to Assam and Burma. In the 
rubber tracts of upper Burma the tree is 
scattered and in small groups, the average 
being nine trees per 100 acres. 

‘It is reported from Madras that there 
is-every indication that rubber cultivation 
in India is now beginning to receive the 
earnest attention of planters which its 
great and constantly increasing impor- 
tance entitles it to. In southwestern In- 
dia, climatic conditions in the ghats and 
in the low country are especially favor- 
able to the successful growth of rubber 
trees. The Para rubber tree requires a 
very damp atmosphere, and does not thrive 
where tthe temperature sinks below sixty 
degrees Fahrenheit. It does not do well 
in Assam, and in Burma the localities 
suited to it are confined to the coast. 


Chicago & Alton’s New Line. 

The Chicago & Alton is soon to have 
a new. short line between St. Louis and 
Kansas City. The new “cutoff” is to be 
opened in June. The distance then be- 
tween St. Louis and Kansas City will be 
only 279 miles. The new sixty-five-mile 
cutoff is level and straight, the maximum 
grade being only twenty-six feet to the 
mile. The maximum curvature is only 
one per cent. There is one tangent of 
eighteen miles, and another of fourteen 
miles. The bridges are of steel, the cul- 
verts are of concrete, and the road is bal- 
lasted with rock. The tracks are eighty- 
five-pound steel rails, 133 feet long. There 
are thirteen passing tracks of 3,000 feet 
each, and there are no grade-crossings for 
railroads, and very few grade-crossings 
for country roads. Four daily trains in 
each direction will be operated, and time- 
tables and equipment will equal in every 
way the Chicago & Alton’s noted Chicago- 
St. Louis service. 











> 
American Institute of Electrical 
Engineers. 

ASSOCIATES ELECTED AT A DIRECTORS’ 
MEETING, NEW YORK, FRIDAY, APRIL 
22, 1904. 

Claxton Edmonds Allen, Lynn, Mass. 


Joseph Appleton, Philadelphia, Pa. 
Edwin Victor Berg, Provo, Utah. 
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George Robert Bott, Columbus, Ohio. 
Alexander A. Boyd, Michigan City, Ind. 
Arthur Horace Bryant, New York city. 
William Lord Coggin, Lynn, Mass. 

Albert Nathan Cope, Columbus, Ohio. 
Louis J. Costa, Philadelphia, Pa. 

J. B. Crankshaw, Cincinnati, Ohio. 
Charles Eugene Crane, Seattle, Wash. 
Alfred La Rue Davenport, Long Beach, Cal. 
Richmond P. Davis, Fort Totten, N. Y. 
Ernest J. Fenn, Dunedin, New Zealand. 
Raymond F. Fletcher, Columbus, Ohio. 
Frank Albee Griffin, Schenectady, N. Y. 
Louis Allston Gillet, New York city. 
William Andrew Gresham, Atlanta, Ga. 
Thomas Lloyd Griffin, Wilkesbarre, Pa. 
William Buell Hale, Chicago, III. 

Kaleb Hedin, Vesteras, Sweden. 

Alfred Hilbert, Bronx, New York city. 
Newman Henry Holland, Wollaston, Mass. 
Frederick Wendell Hulme, St. Louis, Mo. 
D. McGregor Johnston, Toronto, Canada. 
Louis Theodore Kaiser, Cincinnati, Ohio. 
Alan Douglas Kenyon, New York city. 
William Houston Kenyon, New York city. 
Frank Henry Lohman, Douglas, Ariz. 
Bruce Gordon McBurney, Toronto, Canada. 
Joseph B. McCall, Philadelphia, Pa. 
James Clayton McMasters, Columbus, Ohio. 
Thomas Wilson McNamee, Wabash, Ind. 
Meldon Humphrey Merrill, Boston, Mass. 
Hans Willi Mettler, Chicago, III. 

Maurice Milch, Schenectady, N. Y. 
Arthur Jesse Mitchell, Atlanta, Ga. 

John Mustard, Philadelphia, Pa. 

Mortimer Lewis Newman, New York city. 
Kikei Nishikawa, Iyo, Japan. 

Earle Lewis Ovington, Boston, Mass. 
Irving W. Phillips, West Lynn, Mass. 
Arthur L. Plaisted, E. Somerville, Mass. 
Frederick Holly Reed, New York city. 
Joseph W. A. Richardson, New Orleans, La. 
Walter M. Riggs, Clemson College, S. C. 
Arthur F. Salomon, St. Louis, Mo. 

Oliver Milton Schafer, Trenton, N. J. 
Fred Menzies Shaw, Lynn, Mass. 

William Strohman, Pittsburg, Pa. 

Henry Nicholas Snyder, Santa Paula, Cal. 
F. W. von Lilienstern ter Meulen, N. Y. 
Jesse Orion ‘l'obey, Manton, Cal. 

Harvey Strout Tomlinson, Salem, Mass. 
Chuzaburo Tsukamoto, New York city. 
Herbert B. Van Etten, New York city. 
Frederick E. Vickers. Los Angeles, Cal. 
Burr Wheeler, New York city. | 
William John Wilgus, New York city. 
Charles H. Wilmerding, Chicago, III. ; 
George Jacob Yundt, Atlanta, Ga. 
Clarence I. Zimmerman, Pittsburg, Pa. 


TRANSFERRED FROM ASSOCIATE TO MEM- 
BER. 
A. R. Everest, Lynn, Mass. 


Water-Power Development. 

United States Consul H. S. Brunot, at 
St. Etienne, France, reports that the 
water power of the Lignon is now being 
developed by the municipality of St. 
Etienne, and another plant is being stud- 
ied as a private enterprise, which con- 
templates the distribution of electric 
power and light, not only to St. Etienne, 
but also to all the principal towns in the 
department of the Lorie. For this pur- 
pose water will be taken from high up in 
the depantment of the Ardéche, the source 
being a small lake one and one-half miles 
in diameter. Artificial dams and embank- 
ments are to be constructed to increase 
considerably the capacity of this lake, and 
in this way to guarantee a constant supply. 
Iit is anticipated that in this way 20,000 
horse-power will be made available. 
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Reviews of 


Demonstration of Magnetostriction. 


In this communication Dr. W. S. 
Franklin describes a pretty method of 
demonstrating the change of length of 
an iron wire by magnetization. A small 
weight is suspended by an iron wire, con- 
stituting a torsion pendulum. Direct cur- 
rent is sent through this suspending wire, 
and through a magnetizing coil which sur- 
rounds it. This direct current is reversed 
in the magnetizing coil or in the suspend- 
ing wire in rhythm with the free oscilla- 
tions of the pendulum, which causes the 
outside portions of the suspending wire 
to be magnetized successively along right 
and left helical lines; and accompanying 
changes of length along the lines of mag- 
netization cause the wire to twist slightly 
to right and to left with reversals of cur- 
rent. After several reversals of current, 
the oscillations of the torsion pendulum 
become easily perceptible—Abstracted 
from Nature (London), April 21. 


4 


Some Remarks upon the Causes of Break- 
downs in Electric Motor Installations. 

It would appear from this article that 
carelessness in regard to the details of mo- 
tor construction and installation is re- 
sponsible, in England, for many break- 
downs of electrical machinery. The au- 
thor has found the open-type motor un- 
desirable, because atténdants are apt to 
allow wrenches and other articles to find 
their way in between the armature and 
pole-pieces, resulting, of course, in stop- 
page. He has also been unfortunate in 
his field windings, these not having suffi- 
cient insulation between the wire and the 
frame; and he advises a bobbin of hard 
fibre made in one piece with the end discs, 
on which the field coil should be wound. 
It is also desirable that the outside layers 
be thoroughly saturated with highly in- 
sulating waterproof varnish. Set screws 
and nuts should always be locked in place. 
The starting rheostat should be designed 
to prevent excessive starting torque. Start- 
ing switches are frequently overworked, if 
they are designed for infrequent starting 
only, Suitable fuses in each motor circuit 
are an absolute necessity. It is thought 
that the neglect of these details is hinder- 
ing considerably the progress of the elec- 
tric drive in England.—Abstracted from 
the Electrical Engineer (London), April 
22. 
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Electric Cableway over the Zambesi River. 


The Cape to Cairo Railroad has been 
built almost to the Victoria Falls on the 
Zambesi river, South Africa, and, pend- 
ing the construction of an arched steel 
bridge which will carry it across the gorge 
of that river, an electric cableway is to 
be constructed for carrying material 
across the stream. At the point where 
this will be constructed, the banks are 400 
feet above water level and 650 feet apart. 
The cable will be supported on two steel 
towers, one fixed and the other consisting 
of an A-shaped support hinged at its base 
and loaded with a weight to hold the 
cable taut. The electrical conveyor runs 
along this cable, supported on two travel- 
er wheels. A frame hanging from the 
wheels carries an electric motor and a 
seat for the operator. There are two 
drums driven by the motor, upon which 
the hoisting ropes are wound. Hither or 
both drums can be driven so as to tip or 
raise the load. ‘The motor can also be 
thrown into gear with the running wheels, 
so as to propel the carrier along the rope. 
Current is supplied to the motor by a 
copper wire which runs parallel with and 
below the main cables and which is picked 
up by the conveyor. Current for operat- 
ing the motor is supplied by a portable 
steam engine dynamo, placed on one side 
of the falls. The maximum load will be 
ten tons. It is thought that the daily 
capacity will be 800 tons.—Abstracted 
from Engineering (London), April 22. 


a 
Production of Alternating Currents of 
High Frequency. 

M. H. Th. Simon, assisted by M. Reich, 
has made a study of methods of produc- 
ing high-frequency alternating currents. 
The method usually employed is based 
upon the resonance of an electrical circuit 
containing resistance, capacity and induc- 
tance, discharging across an air-gap; but 
this system is difficult to control, it is 
inefficient, because of the high resistance 
of the air-gap, and its action is irregular. 
The authors have sought to obtain a sys- 
tem which would oscillate in a manner 
more nearly resembling the vibrations of 
air in an organ pipe—that is to say, there 
should ‘be a combination between a vibrat- 
ing system and a stationary system, 80 ar- 
ranged that the variations due to the one 
will alternately react against and act with 
the effect of the stationary system. Such 


an arrangement is offered by the Duddel] 
musical are. In adapting this, the are 
is drawn between metallic electrodes con- 
tained in an exhausted tube. It is thought 
that, by exhausting the air, the efficiency 
of the discharge-gap is increased, since 
there are then fewer air molecules to in- 
terfere with the metallic vapor. It is not 
necessary to draw the electrodes far apart 
in order to obtain a high discharge volt- 
age, as this can be controlled by a proper 
shaping of the tube. A high-potential 
continuous current is most suitable for 
operating this system, and the authors 
have been able to obtain effects similar to 
those given by the Cooper Hewitt mercury 
vapor interrupter. The research has not 
yet been carried far enough to enable de- 
tails of the apparatus to be described, but 
it is thought that their system will be of 
considerable service in wireless telegrapliy. 
—Translated and abstracted from La Re- 
vue Pratique de VElectricité (Paris), 
April 20. 
s 


What Manchester, England, Is Doing for 
Engineering Apprentices. 

In this article Mr. F. Brocklehurst dis- 
cusses the policy of the great engineering 
school of the city of Manchester, Eng- 
land. The Manchester School of Tech- 
nology grew out of the old technical 
school, and is now part of the Victoria 
University of Manchester. The equip- 
ment of this school, which was opened 
about a year ago, is quite elaborate. It 
aims to teach engineering science as much 
as possible by experiment, to carry out 
technical investigations into the proper- 
ties of the materials of engineering, to in- 
struct young engineers in the best modes 
ot testing machines, and to provide facili- 
ties for experimental work on the present- 
day problems of engineering design. ‘The 
school offers day and night sessions, the 
night sessions being by far the more large- 
ly attended. The number of individual 
students enrolled in the day and night 
courses is over 5,000. There are over 
2,000 enrolled in the various classes in 
electrical engineering, the actual number 
of students being somewhat less. The 
night classes may be attended by any 
apprentice prepared to follow the work, 
and a system is arranged by which firms 
may select certain apprentices and have 
these attend the day school for one day 
a week. The firm pays the tuition fees 
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of these students and, at the same time, 
pays them their full wages. The hours 
of instruction last from nine until six, 
and these students do not attend the night 
classes. Students showing particular merit 
may follow a second or even a third-year 
course, Which provides advanced instruc- 
tion. In all the courses, the work is laid 
out to drill the men thoroughly in the 
fundamentals of the subject, and no at- 
tempi is made to specialize in any branch. 
—Ahstracted from the Engmeering Maga- 
zine (New York), May. 
2 
Fuel Economy in Steam Plants. 

‘The chemical problems involved in the 
operation of burning fuel under a boiler 
are here discussed by Mr. J. B. C. Ker- 
shaw. The method of determining the 
value of a fuel by actual trial in a boiler 
is considered unreliable, since so much de- 
penis upon the skill and sympathy of the 
firemen. A more satisfactory rating can 
be obtained by means of chemical analysis 
or a calorimetric test. For the chemical 
analysis, the author recommends the ap- 
proximate, rather than the elementary, 
analysis of fuels. A statement of the per- 
centages of moisture, coke, volatile mat- 
ters, fixed carbon and ash is more useful 
to the engineer than an analysis which 
gives the percentages of the various ele- 
ments. Emphasis is also laid upon the 
proper method of sampling coal. Reliable 
results can be obtained only when the 
sample is made up of portions taken from 
all parts of the same lot. It is recom- 
mended that the water used in boilers 
be subjected to chemical analysis at least 
quarterly. The air supply is discussed 
fully. It is desirable that the fireman be 
able to watch the top of his chimney for 
smoke, in order that he may be sure that 
sufficient air is admitted. Usually error 
is made on the other side, considerably 
more air passing through the furnace 
than is necessary. This should be pre- 
vented by the installation of suitable 
dampers and by frequent examinations of 
the products of combustion. A hot fire is 
desirable, and, to prevent waste, a large 
combustion chamber must be provided. 
Air must be admitted so that it will mix 
with the distilled gases. It is desirable 
to measure the draught by means of a 
pvrimeter, both at the furnace and at the 
base of the chimney. Apparatus con- 


Venient for analyzing fuel gases is de- 
scribed.—Abstracted from Cassier’s Maga- 
zine (New York), May. 
# 
Signaling System for Ships. 
A signaling system which will give 
notice of the approach of a vessel, al- 
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though it may be unseen, has been devised 
bv Dr. J. Schiessler. The apparatus de- 
pends for its action upon the transmission 
of sound through water, and is intended 
to be used to warn vessels or coast sta- 
tions of the approach of any vessel, and 
to assist ships in storms or fogs, or at 
night. The system consists of two parts— 
a receiver and an indicator. The receiver 
is a polished metal box, of such material 
as to resist the corrosive action of the sea 
water. This has a number of radial open- 
ings, varying from nine to seventeen, as 
may be necessary. ‘These openings are 
closed air-tight by means of elastic tubes 
of steel. Opposite the end of each of these 
tubes is a metallic diaphragm, and op- 
posed to this an adjustable contact point. 
This combination may be replaced by a 
microphone of any description. The action 
of the receiver is as follows: the propeller 
of an approaching vessel sets up regular 
vibrations in the water. These waves, 
transmitted in all directions, strike the re- 
ceiver. The polished surface of the latter 
reflects those waves which do not strike 
the end of the steel tube nearly normally. 
The waves therefore affect only one or two 
tubes. These vibrations are transmitted 
through the tube to the diaphragm, set- 
ting this in motion and closing the circuit 
between the diaphragm and the contact 
point. From each diaphragm is run a 
metallic circuit to the indicator, which 
consists of as many small electric mag- 
nets as there are receiving tubes. When 
the circuit is closed, the magnetic field set 
up attracts a small compass needle placed 
above the ring of solenoids. This indi- 
cates which receiver is acting, and points 
in the direction of the vessel. By insert- 
ing a telephone in this circuit, it is possi- 
ble to judge from the sound the speed 
and the direction in which the vessel is 
moving. The indicator rings a bell at 
the same time, to attract attention, and, 
in some cases, may be made to light up 
small lamps.—Translated and abstracted 
from L’Electricien (Paris), April 23. 
a 
The Use of Nickel in the Core of the Mar- 
coni Magnetic Detector. 

The property of electrical waves of 
reducing magnetic hysteresis has been 
adapted by Marconi in an instrument for 
receiving electric signals. The apparatus 
consists of a small core made up of a 
bundle of fine wires, which is magnetized 
periodically by some means. Electric 
waves, in striking the antenna, set up 
currents which pass through a coil sur- 
rounding the core, and thus reduce the 
residual magnetism. The apparatus can 
be used also in the reverse process, by 
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which the signal causes an increase in the 
magnetization of the core. The change 
in magnetization is detected in any suit- 
able way—usually by means of a tele- 
phone receiver. Since nickel is more sus- 
ceptible than iron in weak magnetic fields, 
and less susceptible in strong fields, it 
occurred to Mr. Arthur L. Foley that a 
more uniform sensibility of the magnetic 
detector might be obtained by making the 
core of nickel. Cores were made of piano 
wire, of nickel wires, and of piano and 
nickel wires mixed in various propor- 
tions, and the sensibility of the device 
studied under various conditions of mag- 
netic stress. It was found that the sen- 
sitiveness of the detector, with a pure 
nickel core, was not very different from 
that with a pure iron core; but, contrary 
to what had been expected, the sensitive- 
ness of the nickel core appears to be great- 
er in strong fields, and greater with the 
iron core in weak fields. Using a mixed 
core of iron and nickel, the deflections 
of the instrument increased with an in- 
creasing magnetic field, up to the point 
where the magnetizing magnet was in 
contact with the core. A mixed-core sys- 
tem of annealed piano wire and hard 
drawn nickel wire produced a more sen- 
sitive detector than one consisting of 
piano wire only. Experiments were made 


also with antimony, and with a core con- 
sisting of iron filings contained in a glass 
tube; but these gave deflections only when 
the magnet was near the core. Bismuth 
gave no deflection. The effects of varying 
the frequency and the intensity of the 
electrical oscillations were not studied. 
The author is now investigating the effect 
of electrical waves upon the hysteresis 
losses of transformers and armatures.— 
Abstracted from the Physical Review 
(Lancaster, Pa.), May. 





The Production of Caustic Soda and 
Bleaching Powder. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

We notice in the EtecrricaL REvIEw 
of January 30, 1904, an article by John 
B. C. Kershaw, in which the statement is 
made that the Acker Process Company 
produces “only five tons of caustic soda 
and eleven tons of bleach per day.” 

We do not know where such informa- 
tion was obtained, as our production is 
at present twelve tons of caustic soda per 
day, and about twenty tons of bleaching 
powder per day. 

In regard to the further statement that 
“chlorine from the Acker cells does not 
readily produce a high strength bleach,” 
we beg to say that the bleach is in demand 
to such an extent that we have not at 
this time a single carload of bleach on 
hand, either sold or unsold. 

AckErR Process CoMPANY. 

Niagara Falls, N. Y., May 4. 








The Milne Patented Water-Tube 
Boiler and Superheater. 

The Milne patented water-tube boiler 
and superheater, manufactured by the 
Milne Boiler Company, 95-97 Liberty 
street, New York city, consists of a sim- 
ple combination of four parts, namely: an 
upper and lower drum, connected by a 








of them can be removed and replaced 
without disturbing the brickwork or the 
tubes adjoining. 

The feed-water section is composed of 
a single staggered row of four-inch tubes, 
extending completely across the back of 
the boiler. Their upper ends are expand- 
ed into an independent heater which re- 
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SECTIONAL ELEVATION OF MILNE PATENTED WaTER-TUBE BotLeR, EQUIPPED WITH 
SUPERHEATER AND MECHANICAL STOKER. 


number of sections of four-inch seamless 
drawn steel tubes, arranged in staggered 
effect, to which is coupled an independent 
feed-water section composed of a single 
staggered row of tubes. The drums are set 
one above the other, and all joints are 
expanded. ‘The tubes are all curved to a 
five-foot radius. There are five different 


bends in a complete set of tubes, the front 
and back rows being interchangeable. The 
tubes are spaced and arranged so that any 


ceives the feed water. The feed water 
is not admitted to the upper steam and 
water drum. 

This feed-water section takes up a con- 
siderable amount of the generally wasted 
heat, as it presents a cool surface to the 
escaping gases, and adds an element of 
safety in protecting the drum plates from 
the influence of the feed water, particu- 
larly in case of low water. Much drier 
steam is produced, as the fluctuations in 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


temperature due to variable feed supply 
are rendered impossible. 

The boiler is constructed of wrought- 
steel material throughout, and all surfaces 
are cylindrical, of moderate diameters, and 
accessible in the most direct manner for 
every purpose. The furnace design and 
heating surface situation will, with intelli- 
gent firing, the builder states, produce 
perfect combustion. The firebrick arch 
covering the furnace maintains the high 
temperature required to ignite and burn 
the fuel gases; and as the heating surface 
is situated at the back of the furnace and 
bridge wall, the temperature of the fuel 
gases is not reduced until combustion is 
completed. 

The vertical position of the tubes pre- 
vents the collection of dust and ashes, 
ensuring a rapid and uniform transmis- 
sion of heat. As the gases of combus- 
tion travel about seventy feet over the 
heating surface, and finally over the feed- 
water section, before escaping, high fuel 
economies are assured. 

The tubes can be cleaned with great 
ease, and no scaffolding or other structure 
is necessary. There are no hand-hole 
plates to remove and replace. One man- 
hole gives access to every tube in the 
boiler, and any of the mechanical rotary 
cleaners now used will clean them in the 
most direct manner. 

The Milne steam superheater is com- 
posed of an upper and lower steel header, 
having each end of the superheating tubes 
expanded therein, the flexibility of this 
form providing for ample expansion and 
contraction. As the heater is situated in 
the front of the boiler, it is directly ac- 
cessible for any purpose, and in case of 
serious derangement can be removed en- 
tirely while the boiler is under pressure. 
The simple nature of the connections per- 
mits of instantaneous flooding, accom- 
panied by perfect circulation of the water 


in the boiler. The degree of superheat 
can be varied to satisfy all practica! work- 
ing conditions. ss 
These boilers are constructed in al! sizes 
up to 1,000 horse-power, for any steam 
pressure, the design permitting ample 
grate area for capacities in excess of the 
rating. 





Sg 
New Cable in Venezuela. 

The Venezuelan steamer Lumbador 
during the latter part of February laid a 
cable ten miles in length between Belle 
Vista and the city of Altagracia, Vene- 
zuela. ee 
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A New Testing Set. 

Machado & Roller, the selling agent of 
the Whitney Electrical Instrument Com- 
pany, New York city, is marketing a new 
form of testing set, of which an illustra- 
tion is presented herewith. It is of the 


ELECTRICAL REVIEW 


whichever is desired. Five large dry cells 
are built into the containing-case and a 
flexible cord with plug is arranged so that 
any number of them can be used at will. 
An ingenious modification of the ordinary 
construction of decade and post-office sets 

















AYNeEw Form or INTERCHANGEABLE TESTING SET. 


decade pattern, in which there are but 
four plugs in the rheostat. It will be 
noticed that the use of reversing blocks in 
the bridge arms has been done away with 
by adding an extra coil to each arm. This 
expedient eliminates two plugs and makes 


is used to shift the internal connections 
from those employed in making ordinary 
resistance measurements and the Murray 
test to the connections for the Varley test, 
so that the two “X” posts common to every 
bridge are the ones to which the outside 
line is always attached, 





no matter what test is 
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being made thereon. A 
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pair of binding-posts to 
which an internal galvan- 
ometer of the reflecting 
form may be attached for 
high sensibility work is 
also provided, and by 











shifting one plug, either 
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this external galvanome- 





DIAGRAM OF CONNECTIONS, TESTING 


the operation of the set much easier to 
understand. The keys are of a novel form, 
which can be operated independently or 
like the conventional combination key, 


ter or the one that is 
built into the set is 
brought into play. Another pair of 
posts allows of the use of an ex- 
ternal source of electromotive force, 
where this is desired. Instead of follow- 


SET. 
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ing the conventional procedure of marking 
the ratio arm blocks “A” and “B,” they 
are stamped “divide by” and “multiply 
by” respectively, the connections being 
such that when a plug is inserted in the 
gap between the “divide by” block and 
any one of the four circular blocks op- 
posite thereto, the readings as indicated 
by the position of the plugs in the rheo- 
stat are to be divided by the number 
stamped on the circular block to get the 
correct reading. Similarly, the resistance 
plugged in in the rheostat is to be multi- 
plied by the number indicated by the posi- 
tion of the plug in the “multiply by” ratio 
arm block. The plug blocks for changing 
over the loop and galvanometer connec- 
tions are marked with similar clearness, 
so that practically any one can use the 
bridge without chance of confusion. The 
actual diagram of connections is as shown 
by the line cut herewith. 

An accuracy of adjustment of a tenth of 
one per cent throughout is claimed, and it 
is also stated that the galvanometer is suf- 
ficiently sensitive to give a marked deflec- 
tion with a tenth of a per cent resistance 
variation when working with full battery 
power on a resistance of moderate value. 
The galvanometer is not affected by ex- 
ternal fields and can be used with the set 
in any position. 





The General Catalogue of the Double- 
day-Hill Electric Company. 


The Doubleday-Hill Electric Company, 
Pittsburg, Pa., has ready for distribution 
its new general catalogue No. 4. This 
company is the manufacturer of tablet- 
boards, switches, magnets and all kinds of 
experimental electrical apparatus. It also 
has a winding and repair department 
equipped for the largest kind of work. The 
company is the sole and exclusive repre- 
sentative for a number of the most prom- 
inent electrical manufacturers in the coun- 
try, and maintains one of the largest sup- 
ply houses in the world. The new gener- 
al catalogue lists apparently every conceiv- 
able device with which electricity has any 
connection whatever. The illustrations 
are all of ample size to give a clear idea 
of the mechanism and detail, and these 
views are supplemented by accurate de- 
scriptions, together with code word for 
ordering, list numbers and list prices. 
There is a very comprehensive index, 
which renders the finding of any particu- 
lar product very easy. The whole book 
contains 1,068 pages, and is substantially 
bound in red cloth illuminated with white 
lettering. 
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Direct-Current Switchboard Instru- 
ments. 

The Westinghouse Electric and Manu- 

facturing Company, Pittsburg, Pa., has 

placed on the market a line of direct-cur- 





Fic, 1.—Rounpv Type Drrect-CURRENT 
AMMETER. 


rent switchboard instruments which pos- 
sesses a number of new and novel features. 
These instruments are designed particu- 
larly for switchboards where a high-priced, 
high-grade instrument is desired. The ac- 
companying illustrations show three gen- 
eral styles, the principles of operation be- 
ing the same in all. The cases and gen- 
eral construction, however, differ to con- 
form to the requirements of special service. 
The type-D instrument, shown in Fig. 1, 
is furnished with a round case; the type- 
E (Fig. 2), with an illuminated dial, and 
the type-H, or edgewise pattern (Fig. 3), 
having a narrow case, as shown. All of 
the cases are dust-proof, and their appear- 
ance ornamental in effect. In shape, size 
and general appearance the type-D in- 
struments correspond with the other 
1ound-pattern instruments 


switchboard 





Fig. 2.—ILLUMINATED DiAL, DIRECT- 
CURRENT VOLTMETER. 


manufactured by the Westinghouse com- 
pany. The scale is of great length, and 
the divisions, which are spaced uniformly 
throughout, are large and open. 

In the type-E instruments, two tubular 
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iamps are so arranged in separate venti- 
lated compartments as to give a uniform 
distribution of illumination over an opal 
glass scale twenty inches in length. 

With the type-H instruments, the en- 
tire width is only five and one-quarter 
inches. This permits more instruments 
to be mounted side by side than is possible 
with the round pattern. The angle or 
position of the scale and the large open 
markings facilitate accurate readings. 

In construction, the manufacturer states 
that these instruments combine a strength 
which will enable them to withstand rough 
usage, and sensitiveness necessary for re- 
liable indications. The magnetic system 
consists of two permanent horseshoe mag- 
nets bolted to a pair of parallel soft iron 
pole-pieces, the lines of magnetic force 
passing across the air-gap between the 
upper and lower pole-pieces. Enclosing 
the upper pole-piece, but not touching it, 
is a movable coil of fine wire wound 
around an oblong bobbin. This coil is 
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Fic. 3.—EDGEWISE PATTERN DIRECT- 
CuRRENT VOLTMETER. 


attached to the framework of the move- 
ment, and its weight is just sufficient to 
counterbalance the weight of the pointer. 
This construction allows a long scale, and 
permits of removal of the movement for 
taking off the magnets. The indications 
are dead-beat. 

The pole-pieces are attached to the per- 
manent magnets before they are magne- 
iized and aged, and these pieces are kept 
in stock for a long time after the treat- 
ment is finished, and any magnets which 
show a loss of strength are rejected. 

The controlling springs are mounted on 
stationary brass rods, in the ends of which 
the sapphire jewels are set. This arrange- 
ment reduces the weight on the pivots and, 
in conjunction with the light weight of 
the moving element—which is made en- 
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tirely of aluminum—frees the instrument 
from noise by friction. 

The ammeters operate from shuntg 
made from resistance metal having a low 
temperature coefficient, and arranged for 
connection to the bus-bars. A record of 
the resistance of each is kept on file, as 
well as sent with each meter, so that when 
an ammeter is to be calibrated or replaced 
by a new one it is not necessary to disturb 
the bus-bars. In order to calibrate one of 
these ammeters it is only necessary to con- 
nect a portable milli-voltmeter in parallel 
across the same shunt. 
=> -___—_ 
Information Regarding the World’s 

Fair. 

The press and publicity department of 
the World’s Fair of 1904 has issued a 
pamphlet containing important informa- 
tion for visitors. This affords the visitor 
data regarding hotel accommodations, 
principal features, transportation facili- 
ties, and also presents an excellent ground 
plan of the exposition and a map of St. 
Louis. The publicity department of the 
exposition is doing a notable work in aid- 
ing prospective visitors to become familiar 
with the exposition features in advance of 
their visit to St. Louis. Mr. Mark Ben- 
nitt is the manager of the general press 
bureau, room 104 Administration Build- 
ing, St. Louis, Mo. 

a 
Reinsulating Device for Transmis- 
sion Systems. 

The accompanying illustrations show 
the ingenious device which has been re- 











REINSULATING DEVICE. 


cently developed and placed on the mar- 
ket for the reinsulation of aerial cables. 
This apparatus may be used for the ap- 
plication of water-proofing to all sizes of 
wires and cables for electric lighting, rail- 
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ways, power circuits, telephone systems, 
ete. 
Figs. 1 and 2 show the device and the 
method of applying it. The apparatus 
is composed of a cylindrical chamber, ar- 
ranged with a detachable section. The 
construction is such that the apparatus 
may be fitted over the wire which is to be 
reinsulated. The insulating compound is 








REINSULATOR IN OPERATION. 


introduced into the chamber from the top, 
and the device is held in an upright po- 
sition on the wire by means of a counter- 
weight. After the apparatus is properly 
seated and the insulation poured into the 
receptacle, the device is drawn backward 
an forward from pole to pole along the 
wire, running on guide wheels which are 
located at each end of the device, and the 
wire is given a coat of insulation. The 
device has been brought out by the insu- 
lating varnish department of the Stand- 
ar Varnish Works, New York city. Mr. 
Charles C. Dolph has taken up its in- 
troduction in the East, in connection with 
compounds manufactured for the insula- 
tion of aerial wires and cables. 

>. — 
Motor-Driven Buffing Lathes and 

Dry Grinders. 

Complying with a considerable demand 
for an effective electric motor-driven 
bufling lathe and dry grinder, the Bridge- 
port Safety Emery Wheel Company has 
placed on the market a line of apparatus 
utilizing the motors of the Crocker-Wheel- 
er Company, of Ampere, N. J. In con- 
struction the machines have a number of 
points of real merit. Instead of extend- 
ing an ordinary motor spindle and mak- 
ing a base to fit the motor, the emery 
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wheel builder supplies shafts upon which 
the Crocker-Wheeler Company mounts its 
armatures. The shaft is larger and 
stronger than is necessary for an ordinary 
motor-shaft, and is supported by un- 
usually long bearings, to secure rigidity 
against the vibration to which these tools 
are subjected. The design of the motor 
is slightly modified, to make the two a 
harmonious unit in every particular. 

As the work upon which these tools are 
used brings about a great number of finelv 
divided flying particles, a fully enclosed 
motor must be used, making the problem 
of cooling by air a serious one. In this 
instance this difficulty has been overcome 
by having the lower half of the motor 
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can be readily taken off, giving quick and 
easy access to the armature and brushes. 

Ring oil bearings are used on all of 
these machines. A dust-proof collar is 
fitted on the outer end of each box, held 
in place by a key, with two ring nuts to 
compensate for all end-wear and thrust 
of the spindle. All wires and connec- 
tions being inside, a short-circuit through 
outside terminals is obviated. The start- 
ing-box and switch are inside the base, and 
reached by the operator through a door. 
The machines can be used with under- 
neath and overhead wiring, as desired, 
and are complete with starting-box with 
no-voltage release, knife switch and fuses, 
ready to connect line wires. 





Moror-DrIveEN BuFFinc LATHE AND Dry GRINDER. 


open directly into the base casting. The 
air contained in the inside of the base 
is thus added to the quantity that circu- 
lates around the inside of the motor, 
and enables it to run much cooler than 
the ordinary fully enclosed motor of the 
same size and capacity. By this means of 
enclosure, from five to eight times as 
much cooling air is available. The base 
also gives increased surface from which 
to radiate the heat. 

The armature and brush mechanism is 
covered with an end-shield, split horizon- 
tally. The lower half contains the brush- 
holders and wire connections; the upper 
half is attached to the motor-frame by 
cap screws. This upper half of the frame 


The “ Anyun” High-Voltage Oil 
Fuse. 

The Anyun Lamp and Electric Com- 
pany, 80 East Eagle street, Buffalo, N. Y., 
has placed on the market a new type of 
high-voltage oil fusé, which is shown in 
the accompanying illustration. This fuse 
has been subjected to thorough testing, 
which has proved that the oil in the glass 
cylinder is capable of smothering any arc. 
The glass tube is partly filled with a high 
grade of transformer oil, which is poured 
in through one of the air vents, just 
enough oil being poured in to completely 
submerge the fuse wire. When a short- 
circuit occurs, the oil enters the space be- 
tween the two ends of the broken fuse 
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wire. The oil becomes darkened after a 
short-circuit, the discoloration being 


caused by gases, and the oil resuming its 
natural color after standing for some 
time. The rubber discs and washers al- 
low expansion and contraction of the 
glass, and prevent the oil from leaking 
out. The air space between the surface 
of the oil and the upper cap allows the 
oil to rise in the case of a very severe 
short-circuit, and reduces the amount of 
pressure against the glass. The glass, 
however, is very thick and tough. Air 
pipes are provided, allowing the gases 
to escape. The fuse is self-indicating, 
the fuse wire being displayed until a 
short-circuit occurs, which is manifested 
by the discoloration of the oil. 

Another feature of this apparatus is 
the fuse links, which permit of the fuse 
being refilled at the power-house as often 





Tue “Anyun” HiGH-VoLTAGE O1L Fuse. 


as it blows out, without any further ex- 
pense after the fuse has once been in- 
stalled. 

A number of these fuses have been in- 
stalled on high voltages, and have proven 
satisfactory. One of the tests to which 
this fuse was subjected is mentioned by 
the maker, as follows: a piece of No. 10 
copper was substituted for the ordinary 
fuse wire. The fuse was connected on 
2,200 volts, and the amperes raised until 
the fuse blew. This test was satisfactory, 
in that the fusing point of the No. 10 
copper was about 300 amperes. 

The Anyun Lamp and Electric Com- 
pany, which is the sole manufacturer of 
these fuses, has placed the exclusive agency 
for Canada with the Hill Electric Switch 
Company, Limited, Montreal, Quebec. 
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The Andrae Underground Distribu- 
tion Box. 

Julius Andrae & Sons Company, 225 
West Water street, Milwaukee, Wis., has 
placed on the market a new form of under- 
ground distribution box, which is desig- 
nated as the “Andrae O. K.” The par- 
ticular function of this distribution box 
is to afford a contrivance where safe con- 
nections may be made, and, at the same 
time, eliminate the necessity of plumbing 
work in connection with making the out- 
going connections. 

The accompanying illustration shows a 
typical form of the “Andrae O. K.” dis- 
tribution box. The box proper is made 
of cast metal, and the front side has a 
removable cover with brass bolts and screw 
connections, and is provided with a rub- 
ber gasket to keep out the moisture. 

The bottom of the box has two or more 
tapped openings for screw- 
threaded brass nipples engaged 
by the cables, and these brass 
nipples and cables are united 
by soldering joints. In the in- 
terior of the box is placed an 
insulating base of hard rubber, 
and by means of screws this 
insulating base is fastened to 
a ledge projecting from the 
sides and ends of the box. The 
insulating base is provided 
with brass contacts mounted on 
hard rubber ribs, to which 
wires leading from ithe cables 
are attached, being first put 
through small individual open- 
ings, bringing them to the 
front. In this way each con- 
nection is in plain view, and 
the work can be performed 
with rapidity. An insulating 
compound is poured into the 
rear of the box back of 
a diaphragm through an open- 
ing provided on the top. When 
completely filled, this opening is 
closed by a screw plug. Each box 
is provided with two goosenecks, which 
can be attached wherever necessary under 
the front of the box, through which wires 
are brought out to the pole or police or 
fire-boxes, after which the goosenecks are 
filled with compound. Brass nipples can 
be furnished if desired. The box may be 
used for overhead work, as well as under- 
ground construction. 
>_> 
Increasing the Value of Manufac- 

turing Institutions. 

Within recent years there has been de- 
veloped a business which has for its par- 
ticular work the reorganizing and sys- 
tematizing of various forms of industry, 
so that the cost of production may be 
brought to the lowest possible point and 
the plant made as efficient as possible. 
Papers have been read before engineering 
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societies, dealing at length with the sey. 
eral problems which must be taken y 
with reference to cost-keeping, facto 

management, apprenticeship systems 
methods of filing business correspondence, 
calculating expenses, estimating and 
profit-sharing. " 

A very successful firm undertaking 
propositions of this nature is Gunn 
Richards & Company, production engineers 
and accountants, 30 Pine street, New York 
city. This company has applied its sys. 
tem to a number of large plants, with Te- 
markable success. 





ae 
A Handsome Advertising Auto- 
mobile. 


Mr. F. F. Proctor, the well-known 
theatrical manager and owner of the Proc- 
tor circuit of theatres, is one of the most 
enterprising advertisers of the present day. 
The latest novelty which Mr. Proctor has 
designed is a white and gold auto, which 
is employed as a promoter of publicity 








UNDERGROUND DistRIBUTION Box. 


for the four local New York theatres. 
This automobile, which is an electric 
vehicle, was built from Mr. Proctor’s de- 
signs at a cost of $8,500. The driver's 
seat is built to give the effect of a private 
‘box in a theatre. The dashboard is a 
gilded rail surmounted by a short curtain 
of red plush. This masks the mechanism 
of the motor. From the arch of the seat 
depend heavy plush hangings, and the 
interior has the antistic effect of the boxes 
in the Fifth Avenue Theatre. The sides 
of the wagon are gilded to reprocuce the 
proscenium of the same playhouse, with 
draperies of heavy crimson plush, and be- 
hind the plate glass the stage is sct as if 
for a performance. One side shows the 
Brooklyn Bridge and the East river by 
moonlight, with the bridge illuminated by 
miniature incandescent lamps. On the 
left side is shown an Italian garden with 
a sunset effect. Both scenes were painted 
by E. G. Unitt, of the Lyceum Theatre. 
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CURRENT ELECTRICAL NEWS 





DOMESTIC AND EXPORT. 


TH AMERICAN EQUIPMENT FOR INDIAN TRAMWAY 
SYSTE“i—The municipal council at Rangoon, Burmah, has decided 
upon the awarding of a franchise for the construction and operation 
of an electric lighting and traction system to Darwood & Company, 
a local engineering concern. It is reported that a large portion of 


NE\Y LONG-DISTANCE TRANSMISSION LINE—A contract 
has been signed for the installation of a transmission line for the 
Shawizigan Falls Water and Power Company. This line will trans- 


mit current from the company’s power station at the falls to Mon- 
treal, = distance of eighty-five miles. The line voltage will be 50,000 
volts, and the line will be constructed along the right of way of the 


Great. Northern Railway of Canada. 


PLANS FOR AN ELECTRIC SYSTEM BETWEEN SPRING- 
FIEL!;, MO., AND CARTHAGE—Plans are under way at Spring- 
field, sio., to build an electric railway from Springfield to Carthage 
by the Western Traction Company, of Indianapolis. The line will 
pass through Jefferson City, and along other intermediate points 
of importance. Freight and passenger service will be supplied, and 
this will be supplemented later on with sleepers and buffet cars. 
The total cost of building the road is estimated at $6,700,000. 


CABLE-SHIP BEGINS LAYING NEW AZORES CABLE—The 
German cable-steamship Stephan began on Monday, May 9, to lay a 
new section of deep-sea cable from a point off Coney Island beach 
to Fayal, in the Azores. This will finish up a new system between 
Germany and the United States which was begun last year. The 
distance over the cable route is about 2,300 miles, and another 
German steamer is now on its way to New York with an additional 
cable, there being about 2,100 miles in the hold of the cable-ship 
Stephan. The cable-ship will be kept in touch with the offices of 
the Commercial Cable Company, with which the Deutsch-Atlantisch 


Telegraphen Gesellschaft, the owner of the cable, is associated. The 
new cable will be the second between New York and the Azores, 
and it is practically parallel with the present cable. 


NEW YORK CITY STREET RAILWAY STATISTICS—For the 
year ending February 29, according to the report of the New York 
State Railway Commission, the New York City Railway Company. 
operating the Metropolitan street railway lines, carried a total of 
397,614,829 passengers for the year. The Interborough company, 
operating the elevated lines, carried 273,133,242 passengers for the 
year. In the borough of Manhattan alone, not including transfers, 
which were 166,000,000, there were 670,000,000 passengers. The 
steam railroads of the United States, in the same period, carried 
568,000,000 passengers. In the borough of Brooklyn, the Brooklyn 
Heights Railroad Company, which is operating the Brooklyn rapid 
transit system, carried 285,725,986 passengers. In the greater city, 
including the boroughs of Manhattan, Brooklyn, Queens and Rich- 
mond, there were carried 1,036,834,773 passengers. 


NEW POWER PLANT ON THE CHATTANOOGA RIVER—The 


bill has been passed in both houses of congress, and been signed 
by the President, granting to the city of Chattanooga, Tenn., the 
privilege of erecting a large power plant for the generation of 
electricity. The city is given four months in which to signify its 


intention of accepting or rejecting the proposition, after which the 
right is granted specifically to C. E. James, J. C. Guild, and asso- 
Clates. It is considered very improbable that the city will take ad- 
vantage of the proposition on account of the large expense attached 
to the work. The work must be constructed under the supervision 
of the United States Engineering Department, and the locks and 
dam must be built at the cost of the party accepting the offer and 
deeded to the United States Government upon completion, together 
with the lands necessary to their successful operation. 


AN EXTENSIVE MERGER IN ROCHESTER, N. Y.—A plan 
has been outlined for the consolidation of the Rochester Gas and 
Electric Company and the Rochester Light and Power Company for 


the acquisition by this consolidated company of a controlling in- 
terest in the stock of the Rochester Railway Company. The name 
of the consolidated company is to be the Rochester Railway and 
Light Company. Its capital stock will be $3,000,000 preferred, and 
$6,500,000 common. These companies now own and operate all of 
the gas, electric light and power and street railway franchises and 
properties in the city of Rochester, except about a mile and a half 
of track owned by the Rochester & Suburban company. Under the 
new plan, these will all be brought under the control of the Rochester 
Railway and Light Company. About $1,250,000 in cash will be 
immediately available for the company’s purposes of improvement 
and extension. 


THE TELEPHONE SITUATION IN TENNESSEE—On Monday, 
May 2, the Cumberland Telephone and Telegraph Company was 
ordered into the hands of a receiver by Chancellor Allison. The 
chancellor later amended his decision and stated that for satisfac- 
tory reasons he would decline to appoint a receiver. The Cumber- 
land company has an authorized capital of $20,000,000, and about 
$12,000,000 is outstanding. In addition to its southern lines, the 
company has circuits radiating into southern Illinois and Indiana. 
The above action grows out of an effort on the part of the state 
at the instance of the Independent Telephone Company, of Columbia, 
Tenn., to declare a forfeiture of the charter of the defendant com- 
pany upon alleged attempts to suppress competition. An order of 
expulsion accompanied the receivership order, but upon the tele- 
phone company’s appeal to the next term of the Supreme Court the 
order of expulsion was vacated. 


AUTOMOBILE NOTES. 


TOUR TO ST. LOUIS—The American Automobile Association 
has prepared a booklet describing the details of the St. Louis tour, 
including schedule of routes, distances, and noon and night stops, 
that is being distributed as rapidly as possible among all the clubs 
and automobile manufacturers in the country. Several entries have 
already been received from officers of the association and the tour- 
ing committee. Harlan W. Whipple, president of the American 
Automobile Association, will go from Boston to St. Louis, while 
Windsor T. White, president of the National Association of Auto- 
mobile Manufacturers, will go through from New York. Augustus 
Post, chairman, and C. H. Gillette, secretary, of the touring com- 
mittee, will go with the New York division also. Nearly all of the 
members of the touring committee are going, and the following 
have already entered to go through to St. Louis: Charles J. Glid- 
den, Boston; Frank X. Mudd, Chicago; H. W. Smith, Syracuse, and 
George S. Waite, Cleveland. The following local committee has 
been named by Mr. Wm. Monypeny, Jr., of Columbus: C. C. Bram- 
well, Springfield, Ohio; C. L. Baumann, Dayton, Ohio; G. D. Neare, 
Cincinnati, Ohio; M. C. Henley, Richmond, Ind.; Gordon Varney, 
Indianapolis, Ind.; John S. Cox, Terre Haute, Ind.; George H. Wil- 
son, Louisville, Ky. Mr. Frank X. Mudd, of Chicago, has appointed 
Mr. L. A. Wood, of St. Paul, Minn., as a member of the Chicago 
committee. Mr. Augustus Post, chairman of the touring committee, 
is making a trip entirely in the interests of the tour. An interest- 
ing communication has been received from St. Louis regarding the 
license situation in that city. Mr. P. J. Clifford, the license col- 
lector, writes that during the stay of the tour in St. Louis all regu- 
lations regarding license will be suspended, so as to cause the vis- 
itors as little inconvenience as possible. The collector says: “We 
expect to offer them the hospitality of the city without let or 
hindrance.” Single visitors coming to the city, not connected with 
the tour, will be obliged to purchase a license plate at a nominal 
cost and also make a deposit of $5, same to be returned on the 
return of the license plate when leaving the city. Progress is being 
made in the matter of route and road information and the com- 
pilation of the route book has already been started. Information 
regarding western routes is now being received and will shortly be 
published as a supplement to the prospectus booklet, It has been 
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decided to keep the former office of the association at 31 West 
Forty-second street, New York city, open, as the office of the touring 
committee, and all of the details of the tour will be handled by the 
chairman and C. H. Gillette, secretary, from that office. 


NEW LAWS FOR REGISTRATION OF AUTOMOBILES IN 
NEW YORK STATE—Governor Odell, on May 3, signed the new 
motor vehicle law, and thirty days are allowed to comply with its 
provisions of registration. If a car has been previously registered 
the registration certificate must be returned to the secretary of state 
at Albany, together with a fee of $1, whereupon that officer will 
issue a registration seal with the old number thereon. This privi- 
lege is not available to owners who are unable to return their old 
certificates. This seal must “at all times be conspicuously displayed 
on the vehicle.” If a car has not previously been registered applica- 
tion must be made to the secretary of state, accompanied with a fee 
of $2, whereupon this officer will issue a registration seal bearing 
the number by which the vehicle will thereafter be known, which 
seal must “at all times be conspicuously displayed on the vehicle.” 
Chauffeurs or operators who are not owners should return to the 
secretary of state the certificate issued under the old law, if that 
is possible, and if not, should file a new application on a blank ta 
be provided by the secretary of state and pay a fee of $1 in case of 
previous registration, and $2 in case the registration is new. The 
secretary of state will issue a chauffeur’s badge, bearing the proper 
number, which must be “worn by such chauffeur pinned to his 
clothing in a conspicuous place” while he is operating a car. Manu- 
facturers and dealers are only required to register each style or 
type of vehicle dealt in by them, and may obtain duplicate seals 
upon payment of fifty cents each. Application blanks for registra; 
tion of both owners and chauffeurs are now being prepared by the 
secretary of state. The number of the vehicle as thus registered 
must be displayed on a plaque on the back of such vehicle as here- 
tofore, numbers “to be in Arabic numerals, black on white ground,” 
not less than three inches in height and each stroke not less than 
half an inch wide, and in addition the letters “N. Y.,”’ not less than, 
one inch in height, black on white ground; this, in addition to affix- 
ing to the vehicle the small registration seal furnished by the secre- 
tary of state. The registered number of the vehicle must also be 
displayed on two front lamps “in separate Arabic numerals not less 
than one inch in height and each stroke to be not less than one- 
quarter of an inch in width.” On sale of a registered vehicle, the 
owner, except a manufacturer or dealer, must within ten days 
return the registration seal to the secretary of state. 


LEGAL NOTE. 


TWO DECISIONS FOR THE THOMSON-HOUSTON ELECTRIC 
COMPANY—On April 27, in the United States Circuit Court for the 
District of Massachusetts, Judge Hale handed down two opinions in 
favor of the Thomson-Houston Electric Company, complainant, 
versus the Ohio Brass Company et al, defendants. The one decision 
which was entitled the “turnbuckle case” and involved the Van 
Depoele patent No. 394,039, finds the “defendants using a device 
which infringes and improves the complainant’s device.” The con- 
clusion is that the patent is valid and that it had been infringed. 
In the other suit entitled the “overhead crossing case,” there were 
involved the Van Depoele patents No. 393,278 and No. 396,313. The 
conclusion in this case, as before, is that the patents are valid and 
had been infringed by the defendants. 


ELECTRIC LIGHTING. 


ALTON, IOWA—A modern lighting plant is to be installed. 


BLAKELY, GA.—The power-house recently instalied in this city 
at a cost of between $10,000 and $15,000 has been totally destroyed 
by fire. 

NEW ORLEANS, LA.—The city council has decided against the 
erection of a municipal lighting plant, and awarded a ten-year 
contract to the New Orleans Railways Company, the present con- 
tractor. 

PHILADELPHIA, PA.—The contract for a heat, power and 
electric light plant at the new Municipal Hospital in the thirty- 
third ward has been awarded. The plant will cost $117,700, and 
is to be installed in 150 working days. 


WASHINGTON, D. C.—The Potomac Electric Power Company 
has notified the district commissioner that it will, in the course 
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of the coming summer, put underground its 73,820 feet of Overhead 
electric wires. It is estimated that the change will cost about 
$16,000. 


HUNTINGTON, IND.—Roanoke is about to make arrangements 
with the Fort Wayne & Southwestern Traction Company, whose 
power-house is in this city, for electric lighting for streets ang busi- 
ness blocks. The company will move a substation now half a 
mile from Roanoke to ithe city, and will build a substation and 
depot combined. 


HAILEY, IDA.—At a meeting of the stockholders of the Idaho 
Electric Supply Company an entire new set of officers was elected 
as follows: Leo Cramer, president; Hugh Cramer, vice-president: 
E. Daft, secretary; P. F. Horne, treasurer. It is said that it will 
be the policy of the new management to at once renovate the plant 
by the installation of new machinery, poles, etc., making it up to 
date in every respect. 


PERSONAL MENTION. 


MR. A. V. PHILLIPS, it is reported, has been elected president 
of the Electric Supply and Maintenance Company, Troy, N. Y. 


MR. JOHN BOGART, consulting engineer, removed his offices on 
May 1 from 40 Wall street to 16 and 18 Exchange place, New York 
city. 


MR. W. P. FIELD, who has been connected with the Crocker- 
Wheeler Company’s St. Louis office, is to have charge of the com- 
pany’s new offices in New Orleans, La. 


MR. V. M. BRASCHI, of Mexico City, Mexico, dealer in electrical 
apparatus and supplies, is visiting the United States. Among the 
material which Mr. Braschi handles is the product of the John A. 
Roebling’s Sons Company. 


MR. D. L. BERRY, of Grand Rapids, Mich., has accepted the 
Michigan agency of the Sterling Electric Company, La Fayette, Ind. 
Mr. S. C. Platt, 346 Broadway, New York city, N. Y., is now repre- 
senting the company in all eastern states. 


MR. CLINTON B. KIDDER, who has been connected with the 
Savannah Electric Company, Savannah, Ga., in the capacity of 
manager, has resigned his position, and it is reported that he will 
engage in mining at Bonanza, Yukon Territory. 


MR. R. B. ABBOTT, formerly connected with the John A. Roeb- 
ling’s Sons Company and more recently connected with the Chicago, 
lll., office of the National Wire Corporation as sales agent, has lately 
returned to the John A. Roebling’s Sons Company. 


MR. W. H. DOPP, formerly connected with the Stanley Electric 
Manufacturing Company, Pittsfield, Mass., has severed his connec- 
tion with that company to accept the superintendency of the Pope 
Manufacturing Company’s branch factory at Hagerstown, Md. 


MR. J. L. POTTS, managing director of the Toledo Stee! Works, 
of Sheffield, England, is visiting the United States, and making his 
headquarters, while here, with his friend Mr. Henry L. Shippy, 
treasurer of the John A. Roebling’s Sons Company of New York. 


MR. R. L. CHILES, who has had considerable experience in 
railway maiters, has been appointed superintendent of the street 
railway lines of the Norfolk, Portsmouth & Newport News Company, 
Portsmouth, Va., to succeed Mr. Randolph Peyton, who recently 
resigned that position. 


MR. T. C. PENINGTON, secretary of the American Street Rail- 
way Association, was married to Miss Ida E. Tomkins recently at 
Chatham, Ontario. After June 1, 1904, Mr. and Mrs. Penington will 
be at home at 4012 Drexel Boulevard, Chicago, Ill. Mr. Penington 
is treasurer of the Chicago City Railway Company. 


PROFESSOR REGINALD A. FESSENDEN has placed a bid 
with the Russian Imperial Government, on behalf of the National 
Signaling Company, for the construction of two wireless telegraph 
stations at Port Arthur and Vladivostock. Professor Fessenden’s 
system has been in use for some time now, and he is sanguine of 
success even over extreme distances. 


MR. F. J. ALVIN, president and general manager of the Ameri- 
can Electrical and Novelty Company, New York city, has returned 
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from a six weeks’ trip, in which he visited Toronto, Ottawa, Mon- 
treal and Quebec, as well as Buffalo, Boston and several other points 
in New England. Mr. Alvin reports a great activity in Canadian 
pusiness and a growing desire for friendly relations with the United 


States. 


MR. H. V. CROLL, who has been in charge of the Salt Lake 
City (Utah) office of the Allis-Chalmers Company for several years, 
and who before this connection was representative of the E. P. Allis 
Company, at Spokane, Wash., has been appointed to take charge of 
the Allis-‘Chalmers office in San Francisco, as the successor of Mr. 
George Ames, who has resigned. Mr. Croll’s San Francisco office is 
at 628 Hayward Building. 


MR. (CHARLES L. EDGAR, president of the National Electric 
Light Association, spent two or three days in New York city last 
week, making final arrangements for the convention to be held in 
Boston, May 24 to 27. Twenty-five papers and reports are now in 
type, and it is expected that copies will be distributed to those mem- 
bers who have announced their intention of attending the meeting, 
‘reaching them before they leave home, and thus enabling the prepara- 
tion of proper discussion. 


MR. IRVING A. TAYLOR, who has for a number of years been 
connected with the electrical industry, both on the manufacturing 
side and as consulting engineer associated with A. B. Herrick, has 
joined the staff of the Engineering Company of America. Mr. Tay- 
lor has had a broad experience in central station work, not only with 
Edison systems, but also with high-tension transmission systems. 
One of his recent tasks was the installation of the 12,000-volt gen- 
erators at the power-house of the Niagara Falls Hydraulic Power 
Company. 


MR. CHARLES H. HODSKINSON, chairman of the committee 
on hotel accommodations for the National Electric Light Association 
convention, Boston, Mass., May 24 to 27, announces that replies have 
been received from all the member companies, stating whether repre- 
sentatives would be in attendance. From these replies it is estimated 
that the representation will be far in excess of that at any previous 
meeting. Systematic arrangements have been made for the reception 
and registering of delegates, and a plan of distributing and looking 
after the papers has been formulated, which promises to make that 
part of the convention routine go very smoothly. 


MR. BION J. ARNOLD has been appointed consulting electrical 
and mechanical engineer for the Illinois Tunnel Company. The 
problem which Mr. Arnold will have to solve is that of planning 
and installing a narrow-gauge electric freight railway in the com- 
pany’s tunnels and arranging connections to the business buildings, 
freighi depots, river docks, etc. The object of the company is to 
form a general freight-collecting and distributing business. The 
necessary power stations, type of equipment, signaling and switch- 
ing system, and method of conducting the transportation are inter- 
esting factors of the problem to be solved. 


COLONEL ROBERT C. CLOWRY, president of the Western 
Union Telegraph Company, has been brought into considerable 
prominence recently by reason of the controversy between the police 
department and the telegraph service to alleged poolrooms and other 
gambling institutions. The police commissioner of New York city 
has declared that the Western Union company should cut its wires 
leading to these places upon proper notification. Colonel Clowry’s 
Position is, that the company’s service is not illegal, and that it is 
its duty to render telegraph service to persons who demand it. 
In fact, it is firmly fixed by law that it is the legal duty of the 
telegraph company to transmit all messages couched in decent lan- 
guage that are presented to it for transmission; that a public service 
corporation, whether a telegraph company or a railroad company, 
has no right to be a censor of public or private morals, that being 
the function of the public authorities. Colonel Clowry does not 
believe that any fair-minded person will suppose that the Western 
Union Telegraph Company would willingly become parties to any 
criminal] undertaking. While the Western Union company can not 
but itself in the attitude of passing upon the morals of the people 


for whom it transmits messages or to whom it leases wires, it is — 


quite ready to cooperate with the constituted authorities in their 
efforts to suppress crime, and will go just as far in that direction 
a8, under the advice of counsel, it is permitted by law to go. 
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ELECTRICAL SECURITIES. 

During the past week dealings have been slightly more active, 
though this term might give a false impression, owing to the fact 
that the average of transactions has been absurdly small. Price 
changes have been small, and although the bear interests have not 
been very aggressive, there has been an encouraging resistance to 
manipulation looking to lower prices. As the time for the active 
summer work in connection with the presidential campaign draws 
near, more is heard of the possibility of a boom, but the general 
outlook is that things will drift along with very little change. It 
certainly looks as if there would not be any further retrogression, 
except this is brought about with a view to bringing about a re- 
bound in an upward direction. While there is little complaint heard 
of industrial depression, all known statistics show that there is a 
positive decline. Railroad earnings for April show a decrease which 
is placed at between three and five per cent. Bank clearings reflect 
the same decrease in general trade as the transportation earnings. 
The total April clearings for the country were $8,260,000,000, against 
$9,530,000,000 last year. Failures in April were $13,136,688, against 
$11,811,967 in 1903. It is a matter of general congratulation that 
the first week in May has been passed without serious labor com- 
plications. A couple of months ago there were apprehended serious 
strikes and lockouts in various industries. The conservative element 
in the labor union, however, has been able to point out the wisdom 
of leaving well enough alone. This harmonious condition does much 
to increase the confidence of speculators, and will give the general 
tone of trade for the summer months a greatly increased stability. 


ad 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MAY (j. 


New York: Closing. 
Ficcaitivm Feapid Trangit:. ooo isc ccc cciccccsc es 45% 
CPO oN cn ss eden sewa eau’ 208 
Gemewel MNOS 5 oa kd sks dca Sehedintucseeees 158 
Meiviow Coanty BUGCtrie so... cds cence ceecuss 183 
Mamiattianm Mlevated. . . .. 55 cc ee cc cecw ees eaus 14344 
Metropolitan Street Railway................ 108% 
New York & New Jersey Telephone.......... 143 
Westinghouse Manufacturing Company...... 175 

Boston: Closing. 
American Telephone and Telegraph......... 126% 
Edison Electric Illuminating................ 236 
Massachusetts Wiectric. .........ccccscccecs 72 
New England Telephone.................... 122% 


Western Telephone and Telegraph preferred. 90 
New England Telephone and Telegraph directors have been re- 
elected by a vote of 182,140 shares. 


Philadelphia : Closing. 
Electric Company of America............... 8 
Electric Storage Battery common.......... 56 
Electric Storage Battery preferred.......... 56 
DPTARIGIORIINER CONG 6 ooh. ccc ce bneinswcawe 53% 
RFI WROR IIR 6 oi Uo cago age o's cd eancewadexecia's 49%, 
United Gaa Improvement... ...... ccc cccccccs 83% 


For the year ending December 31, 1903, the net earnings of the 
United Gas Improvement Company were $4,027,529, and there was 
paid in dividends $2,569,349, leaving a surplus of $1,458,180. The 
business of the electric light and trolley companies in which the 
company is interested increased 11.3 per cent and 5.3 per cent, re- 
spectively, and the gas companies increased their sales 16.6 per cent 
over the year 1902. 


Chicago : Clusing. 
Cet © FM ovo oo ch ew cuseecweeeens 112 
Co a 146 
Metropolitan Elevated preferred............ 461, 
National Carbon common.................. 30% 
National Carbon preferred.................. 101% 
Dg oo re 55% 
Union Traction preferred..................- 30 


Lake Street Elevated stockholders have adjourned the annual 
meeting to June 7. 

Metropolitan Elevated for April showed a daily average of pas- 
sengers of 121,924, an increase of 4,327. 

The South Side Elevated April daily average of passengers was 
91,500, an increase of 4,147. 
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TELEPHONE AND TELEGRAPH. 


WESTFIELD, MASS.—The local telephone company will build a 
line to Granville this spring. 

CARBONDALE, PA.—Preparations are being made to build a 
telephone line from Galilee to Rutledge. 

KANSAS, ILL.—The Kansas Telephone Company will install a 
400-line lamp-signal magneto-call switchboard. 

BRIDGEPORT, W. VA.—The Belmont Telephone Company will 
construct two additional lines to St. Clairsville. 

DANVILLE, ILL.—The Vermillion County Telephone Company 
has contracted for a new building to cost about $20,000. 


OSWEGO, N. Y.—The Ontario Telephone Company will, it is 
stated, place its wires underground, at an expense of several hundred 
thousand dollars. 


MOLINE, ILL.—The Union. Electric Telephone Company has 
connected up its exchange in Milan with all the country lines to the 
south centering in the village. 


CHAMPAIGN, ILL.—The Home Telephone Company will make 
many improvements to its system this spring, laying considerable 
conduit in the business section. 


CLARION, I0WA—The Clarion & Northwestern Telephone Com- 
pany is making arrangements to place all its wires in the business 
section of the city underground. 


READING, PA.-—The Pennsylvania Bell Telephone Company will 
erect a telephone line from Hamburg to Virginsville, Dreibelbis, Len- 
hartsville, Klinesville and Kempton. 


CONCORD, N. C.—The town of Mathews, in this county, now has 
a telephone system, and is connected with Charlotte, Concord, Mon- 
roe, Huntersville and Lancaster, S. C. 


WEBSTER CITY, [OWA—The E. H. Martin Telephone Company 
will, it is stated, reorganize with a capital stock of $300,000, retain- 
ing its present headquarters in this city. 


CUMBERLAND, MD.—A new telephone system is being com- 
pleted in Pendleton County, W. Va., which will connect Virginia 
and West Virginia east, north and south. 


ELDON, IO0WA—The Eldon Independent Telephone Company, 
with about 250 miles of lines through Wapello, Davis, Jefferson and 
Van Buren counties, has been sold to Clyde A. Mann, of Sioux City. 


KANSAS CITY, MO.—The Western Independent Telephone Com- 
pany, which is allied with the Kansas City Home Telephone Com- 
pany, has opened long-distance connections with Topeka, Abilene, 
Manhattan and Holton, Kan. 


JACKSON, MICH.—The Citizens’ Telephone Company, of Kala- 
mazoo, which is affiliated with the Jackson and Grand Rapids enter- 
prises, is about to expend $80,000 on improvements to the exchange. 
The automatic system is to be employed. 


COEUR D’ALENE, IDA.—The Bell company has about completed 
its extensions in the neighborhood of Rathdrum and Ceeur D’Alene, 
und will now take up the work of building a line from Rathdrum to 
Laclede, thus furnishing through connection with Spokane. 


JOHNSTOWN, PA.—The Highland Telephone Company has been 
formed to erect a line in Summerhill and Cambria townships. The 
officers are: president, Lincoln Roberts; vice-president, Lemuel J. 
Hughes; secretary, Daniel W. Jones; treasurer, Robert S. Roberts. 


COLDWATER, MICH.—The Wolverine Telephone Company, of 
Coldwater, has been organized here. Its line will be connected with 
the Himebaugh line as soon as the local exchange has been installed. 
Local subscribers can get connections in Michigan, Indiana and 
Ohio. 

ROCK ISLAND, ILL.—The village board of East Moline has 
granted a franchise to the Union Electric Telephone Company. It 
is the intention to connect at East Moline with the lines which form 
a network through the east end of this county and the larger part of 
Whiteside County. 


JACKSONVILLE, FLA.—The Southern Bell Telephone and Tele- 
graph Company is now stringing a direct copper wire between Jack- 
sonville and Fernandina. The line will start from Fernandina and 
run to Callahan; then connect with the main line between Jackson- 
ville and Savannah. 
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SPOKANE, WASH.—The board of county commissioners has 
granted a franchise to the Cheney & Spangle Mutual Telephone Com- 
pany to operate a telephone line from Cheney to Spangle. The off. 
cers of the company, which was recently incorporated, are: presi- 
dent, Mathew Ludwig; secretary, Edward Thompson; treasurer, §. 
Lind. 


GREENFIELD, IND.—The New Palestine Telephone Company 
has completed a line into Shelby County, and contemplates extending 
its system to connect with Cumberland. Arrangements haye also 
been made whereby subscribers have connection through the Car- 
rollton company and the Fountaintown company, with Greenfield, 
Shelbyville, Carthage, Morristown and other places. 


SAN BERNARDINO, CAL.—The Home Telephone Company has 
been granted a franchise in the city of Colton. Under the terms of 
the franchise the town is to receive two per cent of the grogs 
proceeds after the company has been in operation for five years, 
and the company must expend $1,000 within six months and $1,000 
monthly thereafter until $5,000 has been put into the system. 


WEST POINT, GA.—The West Point & Chipley long-distance 
telephone line has been completed, and another new company, to be 
known as the West Point & Chipley line, has been organized. Mr. 
W. N. Maddox is chairman and W. Trox Bankston, secretary of the 
same. Work has commenced on the system, which will give con- 
nection with 150 farmers in the territory tributary to West Point. 


GRAND RAPIDS, MICH.—The newly elected boards of ile Dor- 
sett Underground Telephone Company, the Michigan Telegrapi: Com- 
pany and the American District Telegraph Company have elected 
the following officers: Truman H. Newberry, Detroit, president; 
Dudley E. Waters, Grand Rapids, vice-president, and Walter Mizner, 
Detroit, secretary-treasurer. These companies are operating in con- 
nection with the Michigan State Telephone Company. 


EUGENE, ORE.—The Crow Telephone Company has filed arti- 
cles of incorporation with the county clerk. The incorporators are 
Charles Hadley, Herman Bjerke, Joseph Hooker and William 
Mathers. The principal office and place of business is Crow, Lane 
County, and the capital stock is $1,000. This company will co- 
operate with the Llewellyn Telephone Company, recently organized, 
in constructing a line from Eugene to Crow and Elmira. 


BUFFALO, N. Y.—It is said that the Warner Telephone Com- 
any, recently organized in Gowanda with a capital stock of $50,000, 
will, in the near future, install an up-to-date telephone exchange, 
which will connect with the long-distance toll lines of the Inter- 
Ocean Telephone and Telegraph Company for long-distance service; 
and that it will also build local lines from Gowanda to South Dayton, 
Silver Creek, North Collins, Cattaraugus, Springville and Arcade. 


PALMYRA, N. Y.—Arrangements are being made by the Empire 
State Telephone Company to connect all subscribers with Macedon, 
Macedon Center, Lincoln, West Walworth, Walworth, Walworth Sta- 
tion, East Palmyra, Port Gibson and all rural lines within a radius 
of five miles, direct on the Palmyra switchboard. Additional! switch- 
board facilities are being provided for to accommodate 500 sub 
scribers, and the service will be continuous twenty-four hours a day, 
Sunday included. 


AUSTIN, TEX.—The stockholders of the Texas Telegraph and 
Telephone Company held their annual meeting recently. The same 
board of directors was reelected with one exception, D. T. Cobb, of 
San Antonio, being elected to succeed E. W. Cave, of Houston, de 
ceased. At the meeting of the directors the following officers were 
elected: C. C. Gibbs, of San Antonio, president; W. R. Hamby, of 
Austin, vice-president; E. B. Clyde, of Llano, superintendent. It 
was announced at the meeting that the company would rebuild the 
Burnet exchange and make it up to date. 


MACON, GA.—The connection of the Commercial Telephone Com- 
pany, of Atlanta, with the system of its successor, the Georgia divi- 
sion of the Gainsboro Long-Distance Telephone Company, of Carroll- 
ton, has been completed by the opening of the line between Turin 
and Senoia, the termini of the two systems. The acquisition of the 
Atlanta company gives the present Carrollton office contro! of about 
six hundred miles of wire in over seventeen counties, more than 4 
dozen exchanges, and nearly seventy-five stations. The system 
reaches from Jackson, on the south, to Cedartown, on the north, and 
covers a belt thirty to forty miles wide, extending into Alabama. 
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ELECTRIC RAILWAYS. 


MARIETTA, W. VA.—The Marietta council has adopted the ordi- 
nance granting a twenty-five-year franchise to the Parkersburg, Mari- 
etta & Interurban Railroad Company. 

DES MOINES, IOWA—The Des Moines Interurban Railway Com- 
pany has practically perfected plans to build an interurban line 
petween Perry and Des Moines, which it hopes to complete this year. 

DUBUQUE, IOWA—The directors of the Union Street Railway 
Company have awarded the contract for track construction work to 
the L. E. Myers Construction Company. The amount of the contract 
is said to be about $200,000. 

HARTFORD, CT.—The coniracts for the construction of thirty- 
nine miles of the proposed through trolley line between Hartford 
and Worcester have been awarded, and the present expectation is 
that the work will be undertaken about July. 


NEW CASTLE, PA.—-Business men here and at New Wilmington 
and Pulaski are considering a trolley line to connect the three places. 
Among them are H. B. Getty, J. M. Houston and Robert J. Totten. 
The line would cost in the neighborhood of $125,000. 


ANASIEIM, CAL.—It is reported that as soon as the Pacific Elec- 
tric Company completes its line from Long Beach to Newport Beach 
the roa‘i will be continued from the latter place to Santa Ana, and 
from Santa Ana, by way of Anaheim and Fullerton, to Whittier. 


ROCKFORD, ILL.—Work: has been started on the electric road 
which is to run south from Zion City to Waukegan, the right of way 
for which was recently acquired for $105,000. A $10,000 depot will 
be erected in Zion City, and on one of the principal streets a subway 
is to be built. 


EASTON, PA.—The Souderton, Skippack & Fairview Electric 
Railway Company has commenced work near Fairview village. The 
line to be built will be seventeen miles long, and will run from the 
Schuylkill Valley system across country to the Lehigh Valiey Trac- 
tion Company’s road. 


LYNCHBURG, VA.—The survey of the line for the proposed 
electric railroad from Roanoke to Craig has been completed. The 
road will be thirty miles in length, and will open up a rich mineral 
section. The company will be able to secure 2,000 horse-power from 
John’s creek by building a dam only twenty feet in height. 


HARRISBURG, PA.—It is understood that the Valley Traction 
Company, which owns or controls all the trolley lines on the Cum- 
berlani side of the river, has purchased a controlling interest in the 
stock of the Chambersburg & Harrisburg Turnpike, which will give 
the company a clear right of way when it is ready to extend its lines. 


ALLENTOWN, PA.—The Mauch Chunk, Lehighton & Slatington 
Street Railway Company, now in a receiver’s hands, has been sold 
at public sale under foreclosure proceedings brought by the West 
End Trust Company, of Philadelphia, for $150,000, to Thomas Keck, 
of Orange, N. J.; J. M. Dreisback, of Mauch Chunk, and Sol H. C. 
Trexler, of Allentown, a committee representing the bondholders. 


TOPEKA, KAN.—The Kansas City, Olathe, Lawrence & Topeka 
Railway, to build a line between Topeka and Kansas City, has been 
incorporated with a capital of $1,000,000. The incorporators are 
William B. Strang and James King Duffy, of New York; Alexander 
Monroe and John N. Roberts, of Lawrence, Kan., and Eben Baldwin, 
of Lake View, Kan. 


WASHINGTON, PA.—The Washington & Canonsburg Railway 
Company, owned by Pittsburg capitalists, and which is now operat- 
ing between here and Canonsburg, is taking steps to extend its lines. 
It is pianned to connect the local line with the one now operating 
from Pittsburg to Mt. Lebanon. The road is to go by way of Thomp- 
Sonville or MeMurray, and is expected to provide a link in a direct 
line from Washington to Pittsburg. 


ROCHESTER, N. Y.—At the annual meeting of the stockholders 
of the Albion Electric Railway Company it was announced that work 
on the road would be commenced at once. The line is to run from 
Rochester to Lockport, paralleling the tracks of the New York Cen- 
tral & Hudson River Railroad. The following officers were chosen 
for the ensuing year: president, Charles B. Hill, of Buffalo; secre- 
tary and treasurer, Frederick B. Griffith, Jr., of Buffalo. 


KANSAS CITY, MO.—A charter has been issued to the Kansas 
City & Topeka Railway Company with a capital stock of $2,500,000. 
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The company purposes building an electric line between Kansas City 
and Lawrence. The road will enter Kansas City over the Kansas 
City & Olathe line, and will traverse the counties of Wyandotte, 
Douglas, Johnson and Shawnee. James Van Osdel, general attorney 
of the Indiana Union Traction Company, is one of the directors of 
the new company. 


ALBANY, N. Y.—The Keeseville, Ausable Chasm & Lake Cham- 
plain company has completed its plans for changing its line into a 
third-rail electric railroad. The road extends from Port Kent, Essex 
County, N. Y., to Keeseville, six miles, and is used chiefly to supply 
freight facilities for pulp and paper mills along the Ausable river. 
Connection is made with the Delaware & Hudson and with the Lake 
Champlain steamers. It is stated that the work of changing the line 
will be begun at once. 


COLUMBUS, OHIO—The Union Traction Company, of Columbus, 
has amended its charter so as to increase its capital stock from 
$10,000 to $700,000 and to permit it to operate electric lines from 
Cincinnati to Toledo, Columbus and Zanesville, and in Hamilton, 
Warren, Montgomery, Greene, Clarke, Champaign, Logan, Hardin, 
Hancock, Lucas, Madison, Franklin, Licking, Muskingum, Coshocton, 
Tuscarawas, Starke, Summit and Cuyahoga counties. A. E. Apple 
yard is president and C. P. Craney secretary of the company. 


ST. CHARLES, MO.—Surveys for the route of the Missouri Cen- 
tral electric line to be built between St. Louis and Kansas City have 
been completed from Kansas City to the Missouri river, four miles 
south of St. Charles, where it is proposed to build a $600,000 bridge. 
The route will, it is stated, be twenty-two miles shorter than any 
other road between St. Louis and Kansas City, and will not parallel 
any of the others more than a mile. The route passes through Hig- 
ginsville, Marshall, Glasgow, Fayette, Columbia, Fulton and Troy. 


LONG ISLAND CITY, N. Y.—The electrical committee of the 
Long Island Railroad Company has passed resolutions directing the 
purchase of material for two substations, one at Hammels and the 
other at Woodhaven. This is the beginning of the plans for the 
electrification of the entire route between Long Island City and Far 
Rockaway. Work is being pushed as rapidly as possible on the 
power-house at Long Island City, and the three sections to be used 
for the Rockaway Beach system and Atlantic Avenue are to be com- 
pleted by January 1 next. 


BOSTON, MASS.—Articles of incorporation have been prepared 
for the organization of a new railroad company, to be called the 
Beverly & Haverhill Street Railroad. Prominent citizens of Beverly, 
Newburyport and Boston are the principal stockholders. The com- 
pany proposes to incorporate for $20,000 and will apply for a fran- 
chise in Beverly. The board of directors includes Joshua Hale, Al- 
bert W. Rantoul and John B. Blood, of Newburyport; Clifford B. 
Bray, Albert C. Lunt, John H. Moore and Louis L. Dodge, of Beverly. 
The company will ask for a location through Ryal Side and claims 
to have a connecting link with Haverhill. 


SALIDA, COL.—The Chaffee Electric Line Power and Railway 
Company, which has filed articles of incorporation with the secre- 
tary of state, is empowered to furnish electric power and construct 
street railway lines in Salida and the suburbs, and also to Buena 
Vista, Turret and Poncha Hot Springs. The water of the Arkansas 
river will be utilized, and the power is said to be abundant for the 
purpose. All preliminary surveys have been completed, and the 
work of installing the machinery will begin at an early date. The 
company is capitalized at $500,000, and it is stated that the necessary 
money for prosecuting the work is now in hand. 


CHESTER, PA.—The New Castle & Delaware City branch of the 
Wilmington, New Castle & Southern Electric Railway Company, be 
tween Wilmington and Delaware City, has been opened. The line 
had been closed since June, 1903, on account of the washing out of 
the tracks, through the breaking of the bank along the Delaware 
river. The trolley company has completed the fortification of about 
2,000 feet of track by means of sheath piling and corduroy frame 
work, and has raised the track bed about four feet above the high- 
water mark. The right of way for a trolley line from Middletown 


to Smyrna has been secured by the Middletown & Odessa Company, 


whose line is te be extended to take in the new route, It will con- 
nect at Odessa with the Wilmington, New Castle & Southern Rail- 
way, which is building an extension from Delaware City. When 
completed it will give a line forty miles in length. 
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THE WESTERN TELEPHONE MANUFACTURING COMPANY, 
Chicago, Ill., has reprinted and is issuing to any one interested the 
decision in the self-restoring drop case, with its history and its con- 
sequences. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill. is a 
strong advocate of contract purchases of lamps. The company has 
just closed contracts with two of the largest consumers in the West 
for “Packard” lamps. 


J. G. POMEROY, western sales manager of the Adams-Bagnall 
Electric Company, will be located on the second floor of the Ply- 
mouth Building, 303-305 Dearborn street, Chicago, Ill. Mr. Pomeroy 
moved on May 1 from 309 Dearborn street, Chicago. 


THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., in bulletin No. 139 describes the “S. K. C.” high- 
voltage oil switches. The bulletin is illustrated with oil switches 
of 15,000 volts, 60,000 volts, 6,600 volts and 3,500 volts. 


W. F. WARNER, Muncie, Ind., manufacturer of the Warner arc 
lamp, has recently booked an order from the Harrisburg Light, Heat 
and Power Company, of Harrisburg, Pa., for 1,000 lamps. The 
Warner factory is running over-time to keep up with its orders. 


THE NEWTON MACHINE TOOL WORKS, Philadelphia, Pa., 
in catalogue No 38 describes a line of Newton slotting machines. 
Dimensions and capacities of a great variety of apparatus are given, 
and there are also several illustrations showing slotters with both 
gearing and belt drive with electric motors. 


THE FAHNESTOCK TRANSMITTER COMPANY has removed 
its office and factory to 132 Havemeyer street, Brooklyn, N. Y., near 
the entrance of the new Williamsburg bridge. The company’s tele- 
phone number is now 3250 Williamsburg. The Fahnestock Trans- 
mitter Company has been located at 74 Cortlandt street, New York 
city. 


THE ALLIS-CHALMERS-BULLOCK, LIMITED, is the name of 
the new organization which will conduct the Canadian business of 
the Allis-Chalmers Company, which recently acquired the Bullock 
Electric Manufacturing Company, Cincinnati, Ohio. The works 
and offices of this important new Canadian company are in Mon- 
treal, Canada. 


THE CENTRAL ELECTRIC COMPANY, Chicago, IIl., is mailing 
to the trade catalogue and price list No. 21, in which are listed 
telephones and construction material. This is an attractive book, 
and contains the latest goods and prices which are of interest to 
the telephone trade. Any company which has not received a copy 
of this book will be favored with one by writing to the company. 


THE DUNCAN ELECTRIC MANUFACTURING COMPANY, La 
Fayette, Ind., will be pleased to send a copy of its latest bulletin, 
describing the Duncan integrating wattmeter for direct currents. 
This bulletin, in addition to describing the wattmeter in detail and 
giving price lists and other information, contains a number of half- 
tone illustrations showing the various functions of the instrument. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., manufacturer 
of the well-known “P-K” specialties, is placing on the market a new 
attachment plug, which is designated as the “P-K Pushin.” The 
company will be pleased to send a free sample of this attachment 
plug on request. It is made fast without any forward or backward 
twisting of the cord, and will, doubtless, meet with an extremely 
popular demand. 


MR. LEROY W. STANTON, consulting and constructing tele- 
phone engineer, 411 Electric Building, Cleveland, Ohio, is distribut- 
ing a bulletin containing considerable information with regard to 
the open-wireless or all-cable telephone system of distribution. This 
bulletin gives a number of views of different telephone installations 
which Mr. Stanton has made, and contains also a large number of 
testimonials from prominent exchange operators. 


DODGE & DAY, modernizing engineers, Nicetown, Pa., describe 
in their bulletin No. 144 the character of their “Betterment Reports” 
and why they are fitted for this work. The bulletin also contains 
other interesting information. They are also distributing a bulletin 
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containing a reprint of a paper by Charles Day on “The Require. 
ments of Machine Tool Operation, with Special Reference to the 
Motor Drive.” These bulletins will be sent on request. 


CHARLES WARNER COMPANY, Wilmington, Del., is distribut- 
ing a new bulletin describing the applications of “Nazareth” Portland 
cement. The works of the Nazareth Cement Company, for which 
the Warner company is the sole agent, are located at Nazareth, 
Northampton County, Pa. These works have been established since 
1898. The bulletin gives the location of a number of plants, in the 
construction of which “Nazareth” Portland cement has been used. 


THE EWING-MERKLE ELECTRIC COMPANY, St. Louis, Mo., 
has issued an illuminated index map of the World’s Fair grounds 
and the Pike. This index is remarkably complete, and is put up in 
convenient size—eight by twelve inches, folding into a neat envelope. 
The map shows the location of every building and every feature on 
the grounds, and the index enables one to find instantly the location 
sought. A copy will be given free to any one who applies for it, 
either personally or by. mail. 


THE AMERICAN STEEL AND WIRE COMPANY, Chicago and 
New York, has issued a new catalogue descriptive of its wire rope 
and fittings. This company manufactures wire rope of every de- 
scription. In addition to the illustrations and quotations on wire 
rope of various dimensions and for various classes of service, there 
is a great deal of interesting matter in the form of directions for 
splicing rope and miscellaneous wire tables. The company also 
manufactures every required form of wire rope fittings in the shape 
of hooks and thimbles, etc. 


ROSSITER, MacGOVERN & COMPANY, 17 Battery place, New 
York city, dealer in electrical and steam machinery, and engineer 
and contractor, in its bulletin dated May 1, 1904, gives a long list 
of apparatus which it has ready for immediate installation. This 
list comprises sixty-eight pages, and includes generators, both for 
direct and alternating current, motor-generator sets, arc lamps, 
transformers, gas and gasoline engines, steam engines, boilers, 
pumps, feed-water heaters, water-tube boilers, condensers, railway 
motors and car equipments, controllers and cars of various types 
for city and interurban service. 


JAMES LEFFEL & COMPANY, Springfield, Ohio, has issued a 
new catalogue descriptive of its engines and boilers. This book will 
be of great interest to all users of power machinery. The book 
takes up in detail the manufacture of Leffel engines and boilers, 
and gives the argument upon which superiority is claimed. The 
book is printed on heavy enameled paper, has numerous full-page 
and many smaller illustrations, and is replete with detailed informa- 
tion about engines and boilers, making it of value to those using or 
contemplating using an engine or a boiler. This book will be mailed 
free to prospective buyers by stating their wants and addressing the 
company. 


THE STANDARD UNDERGROUND CABLE COMPANY, Pitts- 
burg, Pa., in conjunction with the McRoy Clay Works, has a joint 
exhibit in section 3, immediately adjoining the northwest entrance 
of the Electricity Building, at the St. Louis World’s Fair. The 
exhibit shows a cross-section of an actual conduit system of seventy- 
two ducts, with a manhole at either end, one manhole being built 
with a cover; the other being open. A trench seven feet deep and 
five feet wide extends the entire length of this conduit, enabling 
close inspection of the method of laying conduits, including the 
wrapping, concrete base and top, and the general construction of 
the manholes, showing hangers, pipes to poles, etc. At one end in 
the manhole is shown a capstan rigged up for drawing in cables, 
and connected to a cable which is mounted on a reel at the other 
manhole, the cable being drawn through the ducts, and part of the 
ducts split so as to show the method of fastening the cables to the 
rope. From the manholes cables go to distributing poles, showing 
the method of distributing to aerial cables for telephone, electric 
light and street railway work, with various terminals used to pro- 
tect the ends of the cable in such work. The McRoy Clay Works 
shows piles of clay as it is dug from the ground, and the various 
processes through which the material goes to produce the finished 
duct. The Standard company shows samples, in handsome cases, 
of all the various cables and appliances made by it. An examination 
of this system will show in complete detail the method of installing 
conduits and drawing cables into the completed systems. 





